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BICC Ground Control Cables 
are used exclusively for the 
English Electric THUNDER- 
BIRD which is now in servi 
with the British Army 

BICC design and 


a wide variety of 


for both ground and airborne use 
Standard types are also available 
for ancillary equipment 

ground radar, centimetre 


links and closed circuit 


control 
cables 


for the ENGLISH ELECTRIC 
Thunderbird 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 21 BLOOMSBURY STREET LONDON WCl 
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lL. is a good sign when such 
an old-established firm as AVO 
Ltd. adopt such advanced tech- 
niques as those in practice in 
their new dust-free air-condition- 
ed zone. 


It is under these ideal conditions 
of scrupulous cleanliness and 
controlled temperature and humi- 
dity that the world-famous 
instruments bearing the “AVO” 
sign are assembled, calibrated 
and tested. 


To users of instruments, “AVO” 
is a good sign ... a sign of 
dependability. To users of elec- 
trical appliances, “AVO” is a 
sign of the competence and 
discernment they look for in the 
manufacture of a product and in 
those who service it. 


Mode: 8 Universal AvoMeter 


A high-sensitivity version 
of the famous Universal 
AvoMeter—the world's most 
widely used multi-range 
electrical measuring 
instrument. 


Fully descriptive brochwre 
availiabdie on request 


AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - 8.W.1 
Telephone: ViCtoria 3404 (12 lines) 
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A COMPACT HIGH - PERFORMANCE 
AND DEVELOPMENT 


SPECIAL FEATURES © 


Linear time-base range from 3 seconds to 
less than a microsecond. Full 6 cm. trace at 
all frequencies. Continuous expansion 
gives 60 cm. effective trace length. 


New sync. circuit holds the display rock-steady at 
all speeds. Frequent adjustment is 
unnecessary. 


Push-pull signal amplifier of high sensitivity 
handles D.C. to 10 Mc/s. (—3db at 
6 Mc/s.) 


Send for full technical leaflet 
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INSTRUMENT FOR RESEARCH 
LABORATORIES 


Production Testing 


Maintenance and Servicing 
T.V. Service 


Automatic Processing 
Automobile Engineering 
Biology 

Computor investigations 
Electro-mechanics 
High-speed applications 
Industrial Control 


to 600V. 


Radar Works, Wallisdown, Bournemouth, Hants. 


Low-speed phenomena 
Nuclear Physics 
Photography 

Servo and Relay systems 
Transistor applications 
T.V. Servicing 

Velocity Measurements 


Frequency-compensated attenuator permits 
accurate voltage measurement from 50 mV 


Built-in integrator circuit allows rigid 
synchronisation from T.V. frame pulses. 

Design and construction provide extreme 
accessibility. Any component part can be 
replaced without difficulty! 

Valves situated at top of instrument and adequate 


ventilation avoids component changes 
due to excess heat. 


waveforms 


Li 


Winton 66067 
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Large Thyratrons 
for Power Control 


Designers of a wide variety of electronic control 
equipment are turning more and more to thyra- 
trons for power control. 


: 
| 


The main reasons for this are: 


* Smooth and continuous control 
* Immediate response 

%* Control power less than 0.1 watt 
* Ideal for automatic control 


Advantages of Mullard Large Thyratrons 


Mullard offer a comprehensive range of large thyratrons 
that embody many advantages: 


* Advanced designs 
The range includes disc-seal thyratrons of extra 
rugged construction and with an improved hold-off 
voltage margin. 


Types for all applications 

Mercury and rare gas valves with maximum con- 
tinuous current ratings from 1.6 amps up to 25 amps 
and covering a variety of applications in single and 
three phase working are available from Mullard. 


Long life 


Mullard large thyratrons are guaranteed for one year. 
Normal life expectancy is, of course, much longer. 


Thyratrons for controlling A.C. 
or D.C. power for Motors, 
Lighting, Resistance Welders, 
Regulated Power Supplies 

and a variety of other power 
control applications. 

Write for details of 


“LARGE THYRATRON RANGE” 


Mullard 


GOVERNMENT AND 
INDUSTRIAL VALVE DIVISION 
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the name to remember for 


INDUSTRIAL TYPE 
TRANSISTORS 


BIDIRECTIONAL GERMANIUM TRANSISTORS 
(Effectively symmetrical in significant parameters) 


TYPES TK 20 B, TK 258 

For high frequency switching circuits (8 Mc/s and 
above with the TK 25 B), or small signal amplifi- 
cation. 

TYPES TK 21 B, TK 248 


For intermediate frequency, high voltage switching 
circuits, or small signal amplification 


ASYMMETRICAL GERMANIUM TRANSISTORS 


TYPE TK 23 A 

For general purpose low and_ intermediate 
frequency applications, and telephone and tele- 
graph carrier systems. 

TYPE TK 40 A 

For audio and intermediate frequency oscillators 
and amplifiers requiring high gain and a power 
output of several hundred milliwatts. 


SILICON TRANSISTORS 


TYPES TK 70 A, TK TI A 

For amplification, switching and control in 
extremes of ambient temperature; and having 
excellent saturation characteristics at high col- 
lector currents, unusual in silicon transistors. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
TRANSISTOR DIVISION: FOOTSCRAY - SIDCUP - KENT 
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Printed 
Circuit 
Counter 
Panels 


A complete range of transistorized counter 
panels of common size, fixing method 

and electrical connexion, designed to provide 
a flexible unit system 

whereby any special requirements 

in the counting or data processing fields 

can be quickly built up. 


A fully illustrated brochure giving 
complete performance and 
specification figures for 

every panel in the range is 


available on request. 


WireLess Wori_p 


60kc/s Scaler 

1Mc/s Scaler 

Input Amplifier 

Gate Unit 

10kc/s Oscillator 

1Mc/s Oscillator 

Power Unit 

5O0kc/s Read-out Scaler 
1Mc/s Read-out Scaler 
4 Channel Output Unit 
Read-out Unit 

Meter Display Unit 
Lamp Display Unit 
Numerical Indicator Tube 
Shift Register Stage 
Shift Register Driver 


RANK CINTEL LIMITED 
Worsley Bridge Road * London: SE 26 
HiTher Green 4600 


Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd. industrial Estate, Thorniiebank, Glasgow; 


McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16; Hawnt 4 Co. Ltd., 59 Moor St. Birmingham, 4. 
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DO-IT-YOURSELF 
[4 W/ TRAINING, TECHNIQUE 
tuRAOlOs ELECTRONICS 

You LEARN while you BUILD... an 


SIMPLE...PRACTICAL FASCINATING. se 


ANNOUNCING — after many years of highly 


successful operation in the U.S.A. and in Europe : LOTe OF INSTRUCTIVE 


ae latest system = uous — in elec oe s 
8 now introduced by an entirely new British my, 
training organisation. EXPERIMENTS AT HOMES 


AT LAST—a comprehensive and simple way of 
learning—by practical means—the basic principles 

of radio and electronics, with a minimum of theory. 

YOU LEARN BY BUILDING actual equipment with 

the components and parts which we send you. Power supply 
You advance by simple steps using high quality circuits 
equipment and performing a whole series of 
interesting and instructive experiments. No 
mathematics! 

INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly 

how radio works in a practical and interesting 
manner. You really have fun whilst learning! 

And you end by possessing a first rate piece of 

home equipment with the full knowledge of how 

it operates and—very important—how to service 

and maintain it afterwards. A full library of 
magnificent illustrated textbooks is included with 

the courses. Test 


' —s . equipment 
IN FACT, for the “Do-it-Yourself” enthusiast, the uootied 


hobbyist, or those wanting help with their radio a» 

career training or to set up their own full or part- Amplifier 

time servicing business then this new and ' a4 ~Aae 
exciting instructional system is exactly what is See 
needed, and it can all be provided at very moderate 

cost. Easy payments available. Post the coupon 


now, for full details. There is no obligation of 
any kind 
BUILD YOUR OWN :— 
@ RADIO ©’ @ HI-Fl INSTALLATION 
@ TEST EQUIPMENT — . 
—AND LEARN AS YOU DO IT y we 


2, or POST TODAY \s om = 


To RADIOSTRUCTOR (Dept. G.34) 
4% Market Place, Reading, Berks. 


Please send full details of your Radio Equipment 
Courses without ony obligation to 
Nome 
= Address 


BRITAIN’S LEADING RADIO a ——- — ten 10.59 
ORGAN ISATION Bag. We do not employ representatives 
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A range of accurate and 
robust measuring instru- 
ments has been developed 
by Teleng - themselves 
possessing a wealth of 
experience in the design 
and installation of aerial, 
communal aerial or relay 
system equipment and 
cable networks. 


~ : ee 
— i= 


MEASURING. INSTRUMENTS 


FOR TEST AND MAINTENANCE OF TV/FM RELAY SYSTEMS 


—— TYPE SL5 
» KK JSIGNAL LEVEL METER 


% Robust, light and portabl 
H. F. INDICATOR METER oe 


%* Built-in dry-cell power supply. 
Sv 
* pode 8 adi ee en * Transistorised H.T. Converter. 


oe accuracy over entire frequency + Range 25:V to 2SmV in three ranges. 
% \Spf Shunt C at High Frequency. With probe: 250,V to 250 mv. 


Ideally suitable for H.F. Amplifier alignment and %e Frequency converage 40 to 220 Mc/s 
servicing and circuit investigation and meas- (Bands !, 2 & 3) Turret Channel 
urement. Selection. 


TYPE 2 


Full lists and prices are readily available on request from: 
TELENG LIMITED 


TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX Tel: Ingrebourne 42901 
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ELAC 


speakers 


RETAIL PRICE LIST 


TYPE | FLUX POWER | PRICE 
RATING 
PEAK 


8x 3G | 6500g | 2.5 WATTS| 19/6 
8x 3C | 8500g | 2.5 WATTS| 22/6 
7x4G | 6500g | 3WATTS| 18/6 
8500g | 3WATTS| 21/6 
| 6500g | 3 WATTS! 18/6 
| | 8500g | 3 WATTS! 2l/- 

| 


TRADE DISCOUNT siieaeeatieseaielaa iia dita 


ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lanes, Tottenham, N.15. 
Tel: Tottenham 0505/9 (5 lines) 
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‘*You’ve never seen Here’s real achievement—a brilliant example of the designer’s 
skill! Subtle styling—up to the minute in every detail— 
restrained yet exciting colour, clean sweeping lines, in the 
such beauty in an contemporary theme—that’s the U.A.12. Its mechanical 
refinements give you the perfect performance you’ve been 
looking for. Like the famous U.A.8 it is built in the B.S.R. 
9 tradition of absolute reliability. 
autochanger before Ensure that the gram or player you buy is fitted with a Monarch 


THE FASHIOy 


BIRMINGHAM SOUND REPRODUCERS LTD., MONARCH WORKS, OLD HILL, STAFFS. 
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The range of Cinch “J” type plugs 
and sockets includes 4, 8, 12 and 
20 way types. Both plugs and 
sockets are suitable for cable 
connecting or for inter-chassis 
connection as unitors. 

The specially designed contacts 
each have 12 resilient fingers which 
engage with the corresponding plug 
blade, resulting in high electrical 
efficiency matched by consistent 
smoothness of operation. 


12 way Plug and Sooket in Mikacin Moulding 
CARR FASTENER CO LTD 
STAPLEFORD + NOTTINGHAM 
LONDON: 197 Great Portiand Street, W.1. Langham 3253/4/5 
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DAYSTROM 


‘GLOUCESTER " STEREO CABINET KIT 


Will house Tape Deck and/or Record Player, F.M. Tuner 

and Stereo Amplifier. Storage space for records, tapes 

and power amplifiers. 464in. long, 30in. high, 2lin. deep. 
In the white '" tor finish to personal taste 


£15.18.6 
£17.8.6 


“COTSWOLD” HI-FI SPEAKER SYSTEM KIT 


Acoustically designed enclosure “in the white." 26in. x 

Sin. x |3in., housing a 12in. bass speaker with 2in. speech 
coil elliptical middie speaker together with pressure unit 
to cover the full frequency range of -20,000 c/s 


30. 
wins Senne 
ELECTRONIC SWITCH KIT Model S-3U 


(Oscilloscope Trace Doubler) 

Enables a single-beam oscilloscope to give simultaneous 
traces of two separate and independent signals. Switching 
rates approx. 150, 500, 1,500, 5,000 and 15,000 c/s. Sig. 
freq. response 0-100 kc/s. + 1dB. Separate gain controls 


and sync. output. Sig. input range 0.1-1.8 v. £9 18.6 
. 


rms 


Mk. | for Tape Deck or Record Player 
Mk. 2 for both Tape Deck and Record 
Player 


R.F. PROBE KIT Model 309-CU 


Extends che frequency range of our V-7A to 100 Me/s. 
and enables useful voltage indication to be 
obtained up to 300 Mc/s £1 5.6 


AMATEUR TRANSMITTER KIT Model DX-100U 


Covers all amateur bands from 160-10 metres. Self con- 


ned including Power Supply, Modulator £78.10, 0 
. 


V.F.O 
TRANSCRIPTION RECORD PLAYER Model RP-1U 
4-speed A.C. motor £1 2.10.0 


Mono 
CAPACITANCE METER KIT Model CM-1U 


Direct-reading 4jin. scale. Full-scale ranges 
0-1 00jysF, 0-1 000 uuF, O-0.01F and 0-0. iuF £14.1 0.0 


Ronette Stereo/ 
pick-up. Complete on plinth 


@ Please see last month’s 


STEREO-HEAD BOOSTER KIT Model 
USP-1 Hi-Fi Stereo pre-amplifier for low” 
ouput Hi-Fi P.U."’s. Input 2 mV. to 20 mv: 


So mv tony. 40-2000 cs, 0019.6 
VARIABLE FREQUENCY OSCILLATOR 
KIT Model VF-1U From 160-10 m. idea! 


for our DX-40U and similar £10 12.0 
. 


Price less valves £8/19/6. 

HI-FI SPEAKER SYSTEM KIT Model 
SSU-1 Ducted port bass reflex cabinet ** in 
the white. "' Twin speakers. £1 0.5.6 


With legs €11/12/6. 


DUAL-WAVE TRANSISTOR RADIO 
KIT Model UJR-1 This sensitive headphone 


set is a fine introduction to 
electronics for any youngster . 


te FREE ON REQUEST! 
Heathkit Cotalogue 
U.K 


A copy of our (British) 
Prices include free delivery 
Deferred terms available 


We offer as a “‘ packaged deal’ 
the following matched Hi-Fi 
Stereo Equipment. 
4-speed Record Player (RP-1U) 
6-W Amplifier (S-33) 

Twin Speaker System (SSU-!) . 
Cost of Units - 


| 
| 
MATCHED HI-FI STEREO KIT | 
| 
| 


Atan “all-in ” price of 
Pedestal speaker legs €2/14/- optional extra 
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These hits are world-famous for their 


reliability and technical excellence 


HI-FI STEREO AMPLIFIER KIT Model S-88 


16 w. output. Ganged controls 
radio and tape recorder inpuss. P. 


selection. Two-tone grey metal cabinet 


6-W STEREO AMPLIFIER K 


3 watts per channel, 0.3% distortion at 2.5 wichnl., 20dB 


N.F.B. Inputs for Radio (or Tape) 


Stereo or Monaural, ganged controls. 


Sensitivity 100 mv. 


TRANSISTOR PORTABLE KIT Model UXR-1 


Pre-aligned |.F. transformers, ep pee 5.1 8.6 


and a 7in. high-flux speaker. Real 


“‘HAM” TRANSMITTER KIT Model DX-40U 


From 80-10 m. Power input 75 


controlled carrier phone. Output 40 w. 


to aerial. Provision for V.F.O. 


Sin. OSCILLOSCOPE KIT Mode! 0-12U 


essential for 
Vertical frequency response 3 c/s 
to over 5 Mc/s. without extra switching. 
Covers 10 c/s. to over 500 kc/s. in 5 steps 


Has wide-band amplifiers, 
F.M. alignment, etc 


VALVE VOLTMETER KIT Model V-7A 


7 volcage ranges, dc 
and 4,000 peak to peak 
M. ohms with internal battery 
ohms. dB measurement has centre 


Complete with test prods, lead and battery 


AUDIO SIGNAL GENERATO 


10 c/s. to 100 ke/s., switch selected. Distortion less than 
0.1%. 10 v. sine wave output. Measures 


volts and dB's 


RESISTANCE-CAPACITANCE 


Model C-3U 
factor. Capacity 10 pF. to 1,000 pF 


10062 to 5 MOL. With safety switch . 
advertisements for fuller details of our kits @ 


HI-FI F.M. TUNER 


Tuning range 88-108 Mc/s. 
ience this is available in two units sold 
separately as follows: 

Tuner Unit (FMT-4V) inc. P.T 
1.F. Amplifier (FMA-4U) com- 
plete with case and valves 


For your conven- | 


£3. 2.0| 
£10.10.6 | 
TOTAL £1 3.1 2.6 


212.100 | 
£11. 8.0 
€20.11.0 
144. 9.0 | 


£42.10.0 | 


DEPT. W.W.10, GLOUCESTER, ENGLAND 


| 
DAYSTROM LTD. | 
| 


A member of the Daystrom Group, Manufacturers of 


THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 


volts to I, 
Resistance 0.1 ohm. to 1 
Input impedance |! meg- 


Polarised 5-450 v. D.C. Measures power 


Stereo/Monaural gram.. 


ush-button £25 5 6 
ee 


IT Mode! S-33 


and Gram., 


£11.8.0 


w. C.W., 60 w. peak 


£29.10.0 


TV servicing: 


£34.15.0 


500, a.c. to 1,500 r.m.s 


-rero scale 


£13.0.0 
R KIT Model AG-9U 
£19.3.0 


BRIDGE KIT 


Resistance 


19.6 


UXR-| 


Please tick the items in which you ore interested and we will | 
send you full details. 


Hi-Fi Stereo Amplifier Kit 
6 Watts Stereo Amplifier Kic 
| Transistor Portable Kit 
| Ham " Transmiccer Kit 
Sin. Oscilloscope Kit 
Valve Volemeter Kit 
Hi-Fi Speaker System Kit 
Audio Signal Generator Kit 
Resistance-Capacitance Bridge Kit 
Variable Frequency Oscillator Kit 
| Stereo-Head Booster Kit 
Dual-Wave Transistor Radio Kit 
Transmitter Kit 
Electronic Switch Kit 
| F.M. Toner 
| Matched Hi-Fi Stereo Kit. Complete 
| “Gloucester” Stereo Cabinet Kit 


* Cotswold "' Hi-Fi Speaker System 
Kit 


RF Probe Kit 
| Transcription Record Player 
| Capacitance Meter Kit. 


309-CU 
RP-1U 
CM-1U 


| Pieose print nome ond address in morgin below. W.W.10 
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The range of Cinch “J” type plugs 
and sockets includes 4, 8, 12 and 
20 way types. Both plugs and 
sockets are suitable for cable 
connecting or for inter-chassis 
connection as unitors. 

The specially designed contacts 
each have 12 resilient fingers which 
engage with the corresponding plug 
blade, resulting in high electrical 
efficiency matched by consistent 
smoothness of operation. 


Suitable for soldered or wire-wrapped connections 


j f 


ZS 


By, 
oy, 


12 way Plug and Sooket in Mikacin Moulding 


CARR FASTENER CO LTD 
STAPLEFORD + NOTTINGHAM 
LONDON: 197 Great Portland Street, W.1. Langham 3253/4/5 
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DAYSTROM 


“GLOUCESTER” STEREO CABINET KIT 


Will house Tape Deck and/or Record Player, F.M. Tuner 
and Stereo Amplifier. Storage space for records, tapes 
and power amplifiers. 46$in. long, 30in. high, 2lin. deep. 
“In the white " tor finish to personal taste. 


£15.18.6 
Mk. 2 for both Tape Deck and oe £17.8.6 


“COTSWOLD” HI-FI SPEAKER SYSTEM KIT 


Acoustically designed enclosure “‘ in the white.” 26in. x 
25in. x 13in., housing a !2in. bass speaker with 2in. speech 
coil. elliptical middie speaker together with pressure unit 
to cover the full frequency range of 30-20,000 c/s. 


Complete with speakers, cross-over unit, £1 g 18.6 
level contro! etc. ® 


ELECTRONIC SWITCH KIT Model S-3U 

(Oscilloscope Trace Doubler) 

Enables a single-beam oscilloscope to give simultaneous 

traces of two separate and independent —, Switching 

rates approx. 150, 500, 1,500, 5,000 and 15,000 c/s. Sig. 

freq. response 0-100 kc/s. + 4 Lay gain controls 
d Si | 

and sync. output. Sig. input range 8v £9.18. 


r.m.s. 


Mk. | for Tape Deck or Record Player 


R.F. PROBE KIT Model 309-CU 


Extends che frequency range of our V-7A to 100 Me/s. 
and enables useful voltage indication to be 5 
obtained up to 300 Mc/s. We 


AMATEUR TRANSMITTER KIT Model DX-100U 


Covers all amateur bands from 160-10 metres. Self con- 


tained including Power Supply, Modulator £78.10 0 
. 


and V.F.O 


TRANSCRIPTION RECORD PLAYER Mode! RP-1U 
4-speed A.C. motor. Ronette Stereo/ £1 2.10 0 


Mono pick-up. Complete on plinth 


CAPACITANCE METER KIT Model CM-1U 
£14.10.0 


@ Please see last month’s 


STEREO-HEAD BOOSTER KIT Model 


Direct-reading 44in. scale. Full-scale ranges 
0-1 00,yiF, 0-1 OOuuF, O-0.01uF and 0-0. IuF 
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These hits are world-famous for their 


reliability and technical excellence 


HI-FI STEREO AMPLIFIER KIT Model S-88 

16 w. output. Ganged controls. Stereo/Monaural gram., 

radio and tape recorder inpucs. Push-button £25.5. 6 
. 


selection. Two-tone grey metal cabinet 

6-W STEREO AMPLIFIER KIT Mode! S-33 

3 watts per channel, 0.3% distortion at 2.5 w/chni., 20dB 
N.F.B. inputs for Radio (or Tape) and om 044 8. 


Stereo or Monaural, ganged controls. 

Sensitivity 100 mV. 

TRANSISTOR PORTABLE KIT Model UXR-1 
Pre-aligned |.F. transformers, printed circui 

and a 7in. high-flux speaker. Real hide am 5 18.6 


‘‘HAM” TRANSMITTER KIT Model DX-40U 


From 80-10 m. Power input 75 w. C.W., 60 w. peak 
controlled carrier phone. Output 40 w. £29 10.0 
. 


to aerial. Provision for V.F.O. 

5in. OSCILLOSCOPE KIT Mode! 0-12U 

Has wide-band ampiifiers, essential for TV servicing: 
F.M. alignment, etc. Vertical frequency response 3 c/s 


to over 5 Mc/s. without extra switching. 

Covers 10 c/s. to over 500 kc/s. in 5 steps £34.1 5.0 
VALVE VOLTMETER KIT Model V-7A 

7 voltage ranges, d.c. volts to 1,500, a.c. to 1,500 r.m.s. 
and 4,000 peak to peak. Resistance 0.1 ohm. to 1,000 
M. ohms with internal battery. Input impedance || meg- 


ohms. dB measurement has centre-zero scale. 
Complete with cest prods, lead and battery £1 3.0.0 


AUDIO SIGNAL GENERATOR KIT Model AG-9U 


10 c/s. to 100 ke/s., switch selected. Distortion less than 
0.1%. 10 v. sine wave output. Measures £19.3. 0 
. 


volts and dB's 
RESISTANCE-CAPACITANCE BRIDGE KIT 
Model C-3U Polarised 5-450 v. D.C. Measures power 


factor. Capacity 10 pF. to 1,000 uF. Resistance 
10082 to 5 MQ. With safety switch £7.1 9.6 


advertisements for fuller details of our kits @ 
HI-FI F.M. TUNER 


USP-1 Hi-Fi Stereo pre-amplifier for low” Tuning range 88-108 Mc/s. For your conven- ysend you full details. 
—_ eae - oe - —? gs 19.6 ience this is available in two units sold | 
utpu a separately as follows: 
v. 40-20,000 c/s. s s 
Sav. Sv. Saas Tuner Unit (FMT.4U) inc. P.T, Se 2.0 | {33 vinieal aie 


VARIABLE FREQUENCY OSCILLATOR 
KIT Model VF-1U From 160-10 m. Idea! 


\.F. Amplifier (FMA-4U) com- 
plete with case and valves. 


£10.10.6 | 


UXR-1 


| Hi-Fi Stereo Ar eo Amplifier Kit 
6-Watts Stereo Amplifier Kic 


for our DX-40U and similar 7 9 | “DX-40U Ney Ham " Transmitter Kit 
transmitters. £10.1 2.0 TOTAL £13.12.6 -\ Sia = Oscilloscope F Kin — ~ 
Price less valves €8/19/6, To Co > = 
° alve Voltmeter Kit 
HI-Fl SPEAKER SYSTEM KIT Model MATCHED HI-FI STEREO KIT | 3sU-1 | Hi-Fi Speaker System Kit : 
SSU-1 Cyto a reflex cabinet ‘in We offer as a “ packaged deal ”’ | fee AGU Audio Signal Generator Kit 
With legs une £10.5.6 the following matched Hi-Fi | C-3U Resistance-Capacitance Bridge Kit 
; Stereo Equipment. ~ | VEU | Variable Frequency Oscillator Kit 3 
ap tery sy pnqsemee RADIO 4-speed Record Player (RP-1U) £12.10.0 | USP-1 Stereo-Head Booster Kit 
eopteg introduction to. Op 16 6 6-W Amplifier (5-33) cil. 6.0 x | UIR- ‘| | Dual-Wave Transistor Radio Kit 
electronics for any youngster . a Speaker System (SSU-1) ... tate | | OX- 100U | Transmitter Kit 
ost of Units 
te FREE ON REQUEST! A copy of our (British) £42.10.0 $-3U Electronic Switch Kit 
Heathkit Catalogue. Prices include free delivery At an “all-in” price of | | FM-4U | F.M. Tuner 
U.K. Deferred terms available. Pedestal speaker legs €2/14/- optional extra Matched Hi-Fi Stereo Kit. Complete 
| y “Gloucester” Stereo Cabinet Kit 
| * Cotswold "’ Hi-Fi Speaker System 
Kit 
DAYSTROM LTD. || — | sancco~ | 06. Probe ie | 
DEPT. W.W.10, GLOUCESTER, ENGLAND [|__| BP-10 | ‘Transcripcion Record Player 
3 . ie . | CM-I | Capacitance Mecer Kit. ; 
A member of the Daystrom Group, Manufacturers of | - ol — 
> 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS | Pease ictus eon and ett » aan W.W.10 


Please tick the items in which you ore interested and we will | 


=| 
| 
‘I 
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CAMBRIDGE 


Centre of 
Scientific Research 


ne wi 


biog Cavendish 


* sa Born in France in 1731, Henry 
iy 4 Cavendish entered Peterhouse, the 
} : oldest of the Cambridge Colleges, in 
1749. He left without taking a degree 

and devoted the rest of his life to 

\ Science. Painfully shy, Cavendish 
} never exploited any of his Scientific 
discoveries, many of which were not 

even published in his lifetime; but 

the name of this great Scientist was 
commemorated in the Cavendish 

Laboratory, set up in Cambridge 

) just over sixty years after his death. 
Pye is fortunate to have been closely 


associated throughout its own history 
with this great centre of Scientific 
research, which has been recognised 
for many centuries as the home of new 


, ideas. The Scientists and craftsmen 
at Pye have always drawn great 
f inspiration from this background. 


At the same time, they are proud of 
their own contribution to the Science 
of electronics. 


Pye Limited of Cambridge England 
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light of hi fe 4 
The Brenell a 


\ 


To own a Brenell tape recorder is to be assured of quality 
performance, a sound engineering job and a British made 
product of outstanding design 


3 STAR PORTABLE. Before you finally decide on the type at PRICE 
recorder you want, make a special point of seeing and hear the 


Brenell 3 Star. Examine its well-thought out design which has n 
based on almost 10 years’ exhaustive manufacturing experience— 
consider its many fine features which include three recording 


speeds with frequency compensation at all speeds, push button 
contro! (interlocked for safety); printed circuit amplifier, separate 
bass and treble controls; high quality loudspeaker (8in. x 5Sin.); 
takes spools up to 7in.; pause control; digital revolution counter: 
contemporary — wooden cabinet for "improved acousuc perform- 


cCENTas ance—judge its hi-fi reproduction. Once you have seen the 3 Star mciuding 1,200/ 
penton n action you'll find it very difficult indeed to find anything to equal of tape, spool and 
this truly remarkable machine in value for money microphone. 


Also available, the Mk. 5 Tape Deck, Mk. 5 record playback amplifier Mk. 5 
portable tape recorder and stereophonic equipment. Leaflets on request 


GO2: 


Sole manufacturers: 


Vi Hf PERFORMANCE la, DOUGHTY STREET, 
BRENELL IS TRUE-TO-LIFE LONDON, W.C.1. 
ENGINEERING CO. LTD. TENE PERFORMANCE 


Telephone: HOL 7358 4 CHA 5809 
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ma itape 


the magnetic recording 
tape with the highest 
technical standards 
* High sensitivity 
Low noise level 
Low ‘print through’ factor 
Anti-static 


Freedom from curl 
and stretch 


" % GENERAL ~ LONG 
PURPOSE PLAY 


—_— —- —— —$$_—$_____ 


Price 
without 
EMICASE 


Type Price in 
| | EMICASE 


| 3° dia 
| 34° dia 
| 33 dia. | 


pr nior™ | 5° dia 
5° dia 


5]° dia. | 
5}° dia 
| 7 | 
p Standard” = - | 
| 7” dia. 


| 
r Message” 


}"Continental ’ 


| 84° dia 
}Protessional ip 
| 83° dia 


@aaqaooccoocoococnrd@Wsdadas 


now available separately ! 


the polystyrene container that solves tape 
storage problems, protects spools from dust 


~ mr easy identification an ; SALES & SERVICE LTD 
acs caieaaatans (Recording Materials Division) 


? ‘ HAYES .MIDOLESEX 
1’ — 4s. Od; 52° -— 3s. 6d; 5° - 3s. 6d. Tei: SOUthal! 2468 
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Advisory 


Service 


The performance of many modern radar and 
communication systems has been improved by 
introduction of unidirectional components uti- 
lising the gyromagnetic properties of materials 
at microwave frequencies. In most of these 
components the material (ferrite or garnet) is 
immersed in the microwave field within a wave- 
guide and is at the same time polarised by an 
externally applied magnetic field of considerable 
stability and uniformity. The latter can general- 
ly be obtained by the use of high energy per- 
manent magnets such as ‘Ticonal’. Sometimes 
magnets having an unusually high coercivity 
and resistivity are required, and then ceramic 
magnets such as ‘Magnadur’ are preferable. 


One type of microwave ferrite component is the 
isolator which is used to introduce unidirectional 
absorption into microwave circuits. One design 
of this employs the electron spin resonance 
characteristics of ferrite materials. These 
transversely polarised resonanace isolators, as 
they are called, can be used for high or low power 
operation. A typical arrangement of the latter 
type, designed for operation in the X band and 
weighing approximately 1 lb., is shown in the 
photograph. 


A sectioned Isolator 


The Ferroxcube sliver is positioned so that the 
magnetic field in it, due to the wave, is circularly 
polarised. Resonance absorption is then de- 
pendent on the sense of rotation, which is clock- 
wise for a wave travelling in one direction and 
anti-clockwise for a wave travelling the opposite 
direction and hence a unidirectional effect is 
obtained. 


For high power isolators, the thermal con- 
ductivity of the thin Ferroxcube sliver is in- 


WireLess WorLD 


Microwave 
Applications—2 


Advertisements in this serieedeal with general 
design considerations. If you require more specific 
information on the use of permanent magnets, 
please send you enquiry to the address below, 
mentioning the Design Advisory Service. 


sufficient to dissipate the absorbed power at 
resonance, and an alternative arrangement may 
be used whereby in place of the sliver two short 
slabs of Ferroxcube are cemented directly to the 
wave guide walls. This arrangement requires a 
higher applied field due to the air gap between the 
slabs, but this disadvantage is partly compen- 
sated by the fact that the maximum forward 
attenuation may be lower so that larger isolation 
ratios are obtained. 


‘Ticonal’ G magnets similar in shape to the one 
shown may be used for both high and low power 
resonance isolators, but this recommendation is 
dependent on the frequency ranges. With large 
waveguides such as WG10 the higher reluctance 
in the magnetic circuit will cause a substantial 
proportion of the total flux to take leakage paths 
thereby requiring the use of a larger magnet. 
For example, the total weight of an isolator of 
this type in the S-band is approximately 30 lb. 


Another type of isolator employs the Faraday 
rotation effect. Here a Ferroxcube rod is placed 
along the axis of a cylindrical guide, and ring 
magnets, usually ‘Magnadur’, are placed around 
the guide to produce a uniform axial field of 
relatively low intensity along the length of the 
rod. This arrangement produces a 45° rotation of 
the plane of polarisation of a wave travelling 
along the guide, the direction of rotation being 
independent of the direction of propagation of 
the wave. A wave returning along the same 
waveguide will undergo an additional 45° change 
so that it becomes cross polarised, at the input 
to the forward wave and can be absorbed in an 
attenuating vane, placed parallel to the electric 
field. 


A similar class of component is the circulator, 
and in one of these the attenuators of the 
Faraday Rotation isolator are replaced by 
suitably positioned ‘pick-off’ lines, so that the 
returning wave can be separated from the input 
wave and usefully employed. 


Many other microwave components and devices 
exist which make use of the gyromagnetic effect 
of ferrite materials, and most of these normally 
incorporate ‘packaged’ permanent magnets. 


If you wish to receive reprints of this advertisement and others in this series write to the address below. 


‘TICONAL’ PERMANENT MAGNETS 
*MAGNADUR’ CERAMIC MAGNETS 
FERROXCUBE MAGNETIC CORES 


MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1. LANgham 6633 
. Mc279 
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#/20,000. Dv 


Mod 
Poke Packet SHY Model 127" 


OUTSTANDING FEATURES: 


Sensitivity 20,000 o.p.v. DC.1,000 o.p.v.AC 


Very robust—shock proof moulding 
Portability 
20 Ranges 


DC Current: 50uA, ImA, 10mA, 100mA, 
1 Amp. 


Volts DC: 0-3, 2-5, 10, 25, 100, 250, 1,000V 
(25 kV by probe). 


Volts AC: 10, 25, 100, 250, 1,000 


3 Resistance Ranges: from 0-20 megohms 
(self-contained 


40uA Meter 3}” arc 
Accuracy: DC 3% AC 4% Ohms 5% 
Dimensions: 5} x 3} x 1} 


Weight: 14oz. PRICE s 1 () - 0- Q 


i h Credit T le 
Write for full details and free catalogue ee a ee eee 


TAYLOR ELECTRICAL 
Ory bot— INSTRUMENTS LTD., 


Montrose Avenue, Slough, Bucks. 
Telephone: Slough 21381 Cables: Taylins, Slough 


Member of the METAL INDUSTRIES GROUP OF COMPANIES 2 ‘| 


Hanna Curves taken from 
measurements on 
FERROSIL 100 at 50 c/s 


The figures against 
the various points 
of the graph give 


the value of = 


Bm. 1000 gauss 


Bm. 100 gauss 


‘Hanna’ curves for ‘FERROSIL 100’ 


Typical data of ‘Ferrosil 100° stampings is shown by Hanna Curves such as are 
widely used by electronic engineers in the design of iron cored chokes and trans- 
formers carrying both A.C. and D.C. currents. Low-loss high-permeability 
Ferrosil stampings are ideally suited to an infinite number of applications, of 
which only a few are shown. Not only is there an R.T.B. stamping for every job, 
but a wealth of technical data is available both in our new catalogue and by 
request from 


RICHARD THOMAS & BALDWINS LTD. 


LAMINATION WORKS : COOKLEY WORKS, BRIERLEY HILL, STAFFS. 
MIDLAND SECTION OFFICE : WILDEN, STOURPORT-ON-SEVERN, WORCS. 
HEAD OFFICE: 47 PARK STREET, LONDON, W.1I 


Our Cookley Works is one of the largest in Europe specializing in the 
manufacture of laminations for the electrical industry. 
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K345 Series 


of 
Reflex Klystrons 


9925 to 8025 Mc/s 


The K345 series has been developed by the English 
Electric Valve Co. Ltd. to provide reliable 
reflex Klystron oscillators for transmitter service 
over the frequency range from 5925 to 8025 Mcs. 
These valves are suitable for microwave links and 
many other applications. 

The seven valves of the series cover the frequency 
range in steps of 300 Mcs, the power level being 
one watt. They are designed to be equivalents of the 
VA220 tubes both in performance and overall 
dimensions and are interchangeable with them. 
Good linearity of the frequency versus reflector 
voltage characteristic ensures low F.M. distortion. 
A special feature of the K34§ 1s its external cavity 
which improves the frequency stability. The simple 
screw tuner in the coupled cavity provides a con- 
veniently slow tuning rate and, being external to the 
vacuum envelope, ensures longer operating life. 

For further details and for the complete range of 
Klystrons manufactured, please write to the English 


Electric Valve Co. Ltd. 


"ENGLISH ELECTRIC 


E\GLISH ELECTRIC VALVE CO. LTD. 


Typical Operation (at 7370 Mc s 


Resonator voltage 750 V 
Resonator current 72 mA 
Reflector voltage = 390 V 
Output power 1.0 W 
Electronic tuning between 3 dB point 30 Mcs 
Modulation sensitivity 250 kc s V 
Mechanical tuning rate 100 Mc s turn 


Chelmsford, England 
Telephone: Chelmsford 3491 


APL 


OCTOBER, 


1959 
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Welcome to Marconi Instruments 


not yet experienced the time -and trouble- 
saving service available throughout the world, 


From America to Australia, from Greenland 
to Gambia, telecommunication engineers look 
to Marconi Instruments to supply their 

for electronic measurement 
They know that for more than 
Marconi Instruments have 
specialised in this field, and offer an unrivalled 
range of products, built to a rigorously high 
standard, and outstanding for the advanced 
For those who have 


requirements 
equipment. 


twenty years 


nature of the designs. 


USA: 111 Cedar Lane, 


the company’s catalogue is an impressive 
guide to the achievements of Marconi instru- 
mentation and indicative of the company’s 
capacity to meet the needs of telecom- 
munication engineers everywhere. Perhaps 
Marconi Instruments could save you a lot of 
time and trouble we would welcome your 
enquiries. 


AM & FM SIGNAL GENERATORS AUDIO & VIDEO 
OSCILLATORS FREQUENCY METERS VOLTMETERS 
POWER METERS DISTORTION METERS FIELD 
STRENGTH METERS TRANSMISSION MONITORS 
DEVIATION METERS OSCILLOSCOPES, SPECTRUM & 
RESPONSE ANALYSERS + Q METERS & BRIDGES 
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GI RAMUIC 
VALVISHOLDIERS 


= INOW 


COMNOMIIG 


INSULATION RESISTANCE: greater than 
20 x 10" ohms (measured at 500V d.c.) 


BREAKDOWN VOLTAGE BETWEEN 


CONTACTS : greater than 3.5 kV d.c. 


POWER FACTOR OF CERAMIC: better 


than 0.001 


CONTACT RESISTANCE: less than 


4 milliQ2 


CAPACITANCE VALUE: less than 0.5pF 


pin to pin at | Me/s. 


BAVIESR YG 
SyIVAVG EN: 


For low moisture absorption, high insulating qualities and 
resistance to temperature, high stability ceramic valveholders are 
the obvious choice, and Plessey offer you a wide range at 
attractive prices. This is because they have successfully overcome 
certain manufacturing difficulties with ceramic materials and can 
now pass on to you the advantages of economic production The 
exclusive design of the contact ensures constant pressure and low 


contact resistance throughout the working life. 


W rite now for sam ple s and prices. 


* 
~~ 


ceramic , *s 
~~» eS 
vq 


o~- 


= 
E> valveholders 
x 
= 


| Plessey | 


PLESSEY INTERNATIONAL LIMITED 
ILFORD - ESSEX - ENGLAND - TELEPHONE: ILFORD 3040 
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Bellows 


The Drayton catalogue gives full 

technical information on the physical and 

mechanical properties of Hydroflex seamless Metal 
Bellows. Separate sections are devoted to typical designs, 
the soldering of assemblies and the prediction of 

life under various operating conditions. Your copy 

is available on application to Dept. WW 


HYDROFLE 


seamless Metal Bellows 


DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDX. West Drayton 4012 
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"PLUCAN’ 


3000 TYPE_RELAY 


WITH 
TRANSPARENT 


SIZE OF BASE 
wx We x 


CAN NOW BE SUPPLIED AS FOLLOWS :- 


6 CHANGE-OVERS LIGHT DUTY. 6 MAKES OR 6 BREAKS HEAVY DUTY. 

| ALD ARB 2 CHANGE-OVERS HEAVY DUTY AND 2 CHANGE-OVERS LIGHT DUTY. 
ee . . * . cy 

ADMIRALTY TRANSISTORISED TO OPERATE AS LOW AS 3 MICRO-AMPS. 


» 
APPROVED 3 A.C. OPERATION FOR GV, 12V, 24V, 50V, 110V AND 250V A.C. 


|| 3000 & 600 TYPE RELAYS Bs DOUBLE WOUND COILS. P.T.F.E. INSULATION. 
: OPERATE AND DELAY UP TO 5 SECONDS. 


A.D.S.RELAYS LTD 


89-97, ST.JOHN STREET, CLERKENWELL,E.C.! 
Telephone: CLErkenwell 3393/4/5 
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POT CORE DES/GN 


Mullard range of 


adjustable pot cores gives you 


Nieves advantages 


@ Wide range of sizes Mullard Vinkors are the most effic- 
lent adjustable pot core assemblies 
commercially available. In addition 
to high performance, they have the 
distinct advantage of close tolerance 
@ Close tolerance permeability, thus enabling design- 
permeability ers to precaiculate to within +3% 
the Inductance of the core when 
wound. Final adjustment, taking into 
account normal capacitor tolerance, 
can be easily effected to an accuracy 
of better than 0.02%, by means of a 
@ Stability simple self-locking device built into 
the core. 
Write today for full detalis of the wide 
range of Vinkors currently avaiiabie. 


@ Easily assembled 


@ Precise and easy 
inductance adjustment 


@ Single hole chassis 
mounting 


Mullard 


tied wwe ewer een eeeeenee 


VINKOR POT CORES 


(GS MULLARD LTD - COMPONENT DIVISION - MULLARD HOUSE - TORRINGTON PLACE - LONDON W.C.I 
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AT REDUCED PRICES GIVE 
THE RETAILER NEARLY 


50%, non 


A, Vy Z 
t Ws 


ON TOTAL OUTLAY 


So in buying top quality and match- 
less reputation, you lay out less 


money and make more profit. 
It’s just plain common sense 


THE NEW 
to prefer TELEFUNKEN! 


PRICE LIST OF 
TELEFUNKEN 
2 VALVES CAN 
3 BE OBTAINED 
From your wholesaler, or from the fe FROM TELLUX 
sole British Distributors for all oR . LTD OR YOUR 
Telefunken Radios, Radiograms, Sa ey Ff 
Record Players, etc.:— 


WHOLESALER 


ay » ae 4 
x : All valves have usual 


full guarantee 
Member of the K.G. (Holdings) Group of Companies 146 NEW CAVENDISH STREET 


LONDON, W.!i 
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METHODS ; 
eam noun 


printed circuit 

connectors 
Jor the 

0-1’ INTERNATIONAL 


Made under U.S. licence from 
Winchester Electronics Inc. 


~ 


— STANDARD GRID 
a ‘ a 


SOCKET NUMBER CONTACT 
CODE No. | OF CONTACTS | SPACING 


BKM series BK 8 0.2" 
BK 12 0.2” 
have gold-plated contacts (made from spring- BKM I7 0.1" 


These precision printed-circuit connectors 


tempered phosphor-bronze) which provide BKM 25 01° 
low contact-resistance, prevent corrosion and 

facilitate soldering. Melamine mouldings, BKM 17-8 0.2’ 
conforming to B.S.S. 1322, provide high arc- . 
resistance, and high dielectric and mechanica' BKM 17-9 0.2 


strength. BKM 25-12 0.2” 
BKM 25-13 0.2° 


Full technical data and 
illustrated leaflets forwarded on request : 


ELECTRO METHODS LTD. 
Plug & Socket Division, 
12-36 CAXTON WAY, 
Type D2 two-pole Stackable Connector STEVENAGE, HERTS. 
* Alternative contact arrangements % Self-polarising stacks Telephone: Stevenage 2110-7 
* 0-3” centres for 0-1” Grid applications 


NOW AVAILABLE 


22 (ADVERTISMENT) 
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AMPLIFIERS that are acclaimed 


The British public saw the Leak stereo equip- 
ment for the first time at the London Audio 
Fair and now it is in full production The 
** Point One Stereo” pre-amplifier is designed 
so that it can be used either with the new 
“Stereo 20” or the “Stereo 50” power 
amplifiers, or with two of the earlier Leak 
monaural power amplifiers such as the TL 12, 
TL/10, TL/12, Plus, TL/25 Plus and the TL/50 

“Point One Stereo” pre-amplifier 
the most comprehensive unit in 
covering every requirement for 

stereo tape, disc and radio plus monaurai 
amplification for any form of input signal 
The external design has been left in the capable 
hands of R. Lonsdale Hands Associates and 
follows the same pattern as expressed in the 
revious ‘‘ Point One ” monaural pre-amplifier 

e front panel is tastefully styled in brown 
with gold linings, and at the rear of the trans- 
parent mel are the dial indications The 
control knobs are cream with a raised pointer 
and gold anodised inserts. The dimensions of 
the front panel are lljin. by 4jin. whilst the 
completely screened chassis requires a panel 
cut-out of 10}in. by 3fin. When mounted 
@ panel the unit is retained in position 
means of a *‘ U ” section strip. 

On the front pane! there are five main con- 
trols with two smaller control switches. The 

bs reading from left to right are: (1) a 
five-position selector switch for tuner tape, pick- 
up input, extra and microphone; (2 
and cut variable control; (3 
variable control; (4) variable balance co 
(5) on/off switch and volume control 
smaller switches select reverse, stet 
and monaural! and the second switc 
cut control. 

oan the rear of the chassis are the inputs for 

—— tuner and extra each fed via a twin- 
ae level setting potentiometer There 
are also stereo inputs for tape and microphone 
but the output from these sources do not have 
an input potentiometer In addition there 
are output sockets not controlled by the ganged 
output potentiometer, and a single monaural 
output that follows the output potentiometer 
Further there is the octal output socket for 
the power supply lead and a separate two-pin 
5 amp. socket for the mains input supply 
All the input and output connections are made 
by means of screened coaxial plugs and sockets 
and it is of interest that no screened leads are 
used inside the chassis. 

The “Point One Stereo pre-amplifier 
consists of two identical circuits housed in one 
container each using a two-stage amplifier. 
Except for the controls on the front panel 
and the thirteen screened sockets and potentio- 
meters on the rear, the remainder of the circuit 
is mounted on a substantial high-grade paxolin- 
type panel. On the underside of this panel are 
mounted all the fixed capacitors and resistors 
by means of soldering lugs, whilst on the upper 
side are mounted the valve holders with retain- 
ing clips and the inter-circuit wiring. In or 
to maintain identical conditions in each ampli- 
fier close tolerance components are used 
The seven double-ganged potentiometers are 
carefully checked for accurate tracking by a 
special instrument designed by Harold Leak 
which ensures that the two potentiometer 
sliders are accurate within 2-3 per cent. 

The ed selector switch feeds the appro- 
priate input signal via the five-position function 
switch to the first stage valve which is a Mul- 
lard EF86. The stage is R.C. coupled to the 
following stage, and ganged to the input 
selector switch is an additional wafer that 
alters the frequency response by means of a 
negative feedback circuit. The variable bass 
and treble controls are in the input circuit of 
the second EF86 valve and agan form part 
of a negative feedback system. She volume 
control is placed across the output of the 
second stage together with the balance control 
Between these two ganged potentiometers is 
the rumble control switch that limits the bass 
response. As is customary with Leak amplifiers 
the layout of the chassis is exemplary and the 
wiring and soldering extremely neat 

The steel metalwork is passivated and 
externally finished with a hard-baked gold 
brown enamel. There is a loose top and bottom 
cover plate held in position with self-tapping 
screws and removal of these panels gives easy 
access to every part of the circuit. 


Dass DOOST 


treble boost and cut 


is a rumble 


TEST REPORT By 


J. C. GILBERT. 


F.R.S.A., Assoc. |.E.€., M.Brit. 1.R.E., F.T.S 


reprinted by kind permission of the 
publishers of the ‘‘ Music Trades 
Review ”” 


THE “STEREO 20” POWER 
AMPLIFIER 

Again this consists of duplicated amplifiers 
similar in design to the TL/12 Plus with the 
difference that the power supply is common 
to both amplifiers. It consists of a rectangular 
chassis measuring 10}jin. by 12}in. with an 
overall height of 7in., and weighs 22}lb. The 
identical circuits are split lengthwise along 
the chassis on which is mounted the mains 
transformer, output transformers, electrolytic 
condensers and valve holders. All the coupling 
resistors and capacitors are mounted on a high- 
grade paxolin board by means of soldering lugs 
At the input end of the chassis is mounted an 
octal socket for the power supply to the pre- 
amplifier and the signal output from the 
pre-amplifier. Also very close to the input 
Stage are a pair of coaxial sockets that can be 
used for any additional stereo or monaural 
input with a signal level around 125mV At 
the opposite end of the chassis are mounted 
two screw connectors for the stereo loudspeaker 
leads, the A.C. power three-pin socket, and a 
pair of A.C. outlets which are limited to 100 
watts and are used for the power supply to 
gramophone motors, self-powered tuner units, 
etc. The on/off switch on the pre-amplifier 
does not control these two sockets 

The amplifier circuit consists of one half of 
a Mullard ECC83 eriode that is resistance- 
capacity coupled to a phase-splitting ECCS83 
which is in turn resistance-capacity coupled 
to two Mullard ELS84 tetrode power valves 
connected as an ultra-linear circuit. Negative 
feeiback is taken from the secondary winding 
of the output transformer to the cathode circuit 
of the first valve. The output transformer has a 
tapped secondary winding suitable for use with 
4, 8 or 16 ohm impedance loudspeakers. The 
power transformer is massive and has three 
input voltage tappings for 200/210 volts, 220/230 
volts and 240/250 volts at 50 c/s. The mains 
rectifier is a Mullard GZ34 which is used with 
high capacity electrolytic capacitors and resistors 
for efficient smoothing 

Again the chassis is made from steel and 
passivated overall The top and sides are 
finished in gold brown stove enamelling. 
Ev part of the power amplifier is very 
accessible and the wiring and soldering above 
criticism. 


TEST REPORT 

The main amplifier was comprehensively 
tested to confirm the manufacturer’s specifica- 
tion The amplifier was terminated with a 
resistive load of 16 ohms across the whole of 
the secondary winding of the output trans- 
former. Also connected to the dummy load 
was a Cossor 1049 double-beam oscillograph 


and a Marconi instruments distortion factor 
meter. The input signal was derived from a 
Dawe resistance-capacity oscillator together 
with the second beam of the oscillograph, thus 
giving a direct visual comparison between 
input and output signals. Also an Airmec 
valve millivoltmeter was connected to the 
input of the amplifier, whilst the signal from 
the resistance-capacity oscillator was taken 
through a Dawe calibrated microvoltmeter. 
The makers claim of 11 watts continuous rating 
was confirmed which required an input voltage 
on one channel of 108 mV., whilst the second 
channel required 113 mV. for the same output 
In view of the fairly wide tolerances in valves, 
although close tolerance resistors and capacitors 
are used these figures. are remarkable, and due 
to the use of an adequate amount of negative 
feedback. With a continuous output of 11 
watts the hum level was measured to be 78 
dB below 11 watts, this figure also including 
valve and circuit noise. The damping factor 
which is the relationship between the output 
impedance of the amplifier compared to the 
load resistor has the commendably high figure 
of 25. All the above figures were measured at a 
frequency of 1,000 c/s 

The frequency response of the main amplifier 
was next checked and easily fell within the 
maker’s figures of being within 0.5 dB from 20- 
20,000 c/s. There is still a considerable output 
at 30 Kc/s, which is approximately one octave 
above the keenest ear. The power response 
curve was then taken with a datum figure of 
10 watts at 1,000 c/s, and then a variable 
frequency constant amplitude signal applied 
to the input. At 20 c/s the measured power 
output was 9.7 watts rising to 10 watts at 32 
c/s The power output remained constant 
until 18,500 c/s when it slowly dropped to 
9.5 watts at 23 Kc/s. In all cases the amplifier 
did not introduce more than 0.1 per cent 
harmonic distortion under maximum power 
conditions at all frequencies. Sinusoidal input 
signals give little information regarding the 
transient response of amplifiers, and hence 
some measurements were taken with the aid 
of the latest Hewlett-Packard square wave 
generator that is capable of supplying pulses 
from 1-1,000,000 repetitions/sec. From 20 
pulses/sec. and viewed with a Cossor Model 
1035 oscillograph, a substantially rectangular 
waveform was observed As it is necessary 
to transmit at least up to the twentieth har- 
monic in order to see a rectangular waveform 
after passing through an amplifier system a 
test was made with a pulse frequency of 1,000. 
Again this was well reproduced, indicating 
that not only is the Leak Stereo amplifier 
capable of handling sinusoidal waveforms 
without measurable distortion, but it can easily 
handle transients that occur in music and 
speech 

The above-mentioned tests were made on 
each channel and then with the two channels 
in parallel to see whether the parallel connec- 
tions would have any effect on performance. 
Except that the power output doubled there 
was no other measurable effect. 

The “‘ Point One Stereo” pre-amplifier was 
also measured in terms of sensitivity per 
channel, frequency response and the coverage 
of tone controls. With the output from the 
Dawe resistance-capacity oscillator connected 
to the tuner inputs the bass control was checked 
to give a maximum boost of 17 dB at 30 c/s 
and a cut of 15 dB compared with the zero 
setting. The treble control gives a boost of 
15 dB at 20 Kc/s compared to 1 Kc/s and a 
cut of 14 dB. With the two controls set at 
their zero positions the characteristic is sub- 
stantially flat from 20-20,000 c/s, the rumble 
filter being out of circuit. If, due to the use 
of a gramophone turntable that generates 
rumble, the filter must be use then 
there is a fairly rapid fall in bass response 
below 65 c/s. 

It is the overall sensitivity figures that 
distinguishes this pre-amplifier over alterna- 
tive types. With a measured output voltage 
of 125 mV., the voltage required to fully load 
the main amplifier, the following input voltages 
were required at 1 Kc/s. Tape 3.5 mV. across 
100,000 ohms, microphone 3.2 mV. across 
100K, tuner 48 mV. across 100K, extra input 
48 mV. across 100K and pick-up 4.8 mV. 
across 75,000 ohms. One interesting difference 
between this stereo pre-amplifier and earlier 


OcToBER, 1959 


WIRELESS WORLD 


throughout the world 


Leak pre-amplifiers is that there is only one 
pick-up position that is corrected to the inter- 
national R.I.A.A. standard curves. These 
are the curves adopted for the recording of 
stereo discs, but where single channel records 
are played the coverage of the bass and treble 
controls adequately covers the small differences 
in recording characteristics. Similarly the 
characteristic adopted for tape follows the 
C.C.LR. recording curve which is now inter- 
nationally used. 


PERFORMANCE POINTS 

Although all these engineering facts are of 
great interest to the designer and technicians, 
the ultimate requirement is the overall per- 
formance as part of a composite system. Meas- 
urement figures can convey a considerable 
amount of valuable information, and can be 
useful in analysing a complete system, for 
with modern test apparatus the measurements 
can be extremely accurate. Measurements of 
other parts of the system are more difficult 
and in the case of loudspeakers seldom convey 
much useful information. 

The Leak pre-amplifier and power amplifier 
were used for listening tests with a pair of 
Whitely senior column loudspeakers covering 
bass, middle and upper registers, and a pair 
of Kelly ribbon speakers to cover frequencies 
in excess of 5 Kc/s. The input signal was taken 
either from an E.M.I. stereo tape deck using 
only its matching transformers or from stereo 
discs using either an Elac or Tannoy stereo 
cartridge mounted in a Goldring GL60 arm. 
For monaural radio input a R.C.A. frequency 
modulated tuner was used. By means of the 
pre-set potentiometers at the rear of the pre- 
amplifier the input signals were all set to 
approximately the same level. 


£21:0:0 


..+@ price made 
possible only by 


world-wide sales 


The function switch is a most useful device 
in setting up the system for not only does it 
reverse the two input signals, but it will also 
select either the left or right channel, or place 

th in parallel when reproducing monaural 
records, thus giving a total power output of 
about 22 watts. With adequately screened 
leads and signal sources the hum level was 
below audibility with the volume control at 
its maximum setting, and there was only the 
faintest suspicion of hum when the bass con- 
trol was turned to its maximum boost. With 
any of the high sensitivity inputs such as tape 
or disc there is a small amount of inherent 
‘* hiss” which is due to the very high overall 
sensitivity and the Schott effect in the input 
circuit of the first valves. Under listening 
conditions it is, however, for all practical 
purposes, inaudible. 


A special test tape was used to check the 
overall signal sensitivity including the loud- 
speakers, and the balance control adjusted to 
give a similar audible level for each channel. 
Test records established that the inner and 
outer walls of the record groove were connected 
to the paar loudspeaker, and many 
enjoyable hours were spent in listening to 
stereophonic reproduction at its best. Every 
control functioned exactly as it should, and 
even in a large room there is a great reserve 
of power. Probably one of the finest recent 
stereo recordings is the last act of Wagner's 
Die Walkiire, with Kirsten Flagstad—a Decca 
recording. This recording, using the Tannoy 
stereo pick-up, brings grand opera right into 
the home, for one has the sense of movement 
about the stage with the orchestra playing in 
the foreground. Using stereo tapes one has a 
slightly better dynamic range and a more qu et 


bedpround and again the Leak equipment 
could be fully loaded from the output from the 
stereo heads plus transformers. In the past 
one has always felt that a tape pre-amplifier 
would be required to raise the signal level to 
a usable amount and to compensate for the 
recording characteristics. he Leak pre- 
amplifier being fully compensated to the 
C.C.1.R. characteristic, and having a high 
overall sensivity overcomes one of the major 
problems of enthusiasts who wish to play pre- 
recorded stereotape, for now one only requires 
a suitable deck such as the Ferrograph, Truvox 
or Bradmatic. 

With the wide range of input and output 
facilities offered with the Leak equipment it is 
difficult to think of any additional requirement 
that one would ever wish. The equipment 
performs with the high rformance always 
associated with the tradition of Leak equip- 
ment. It is a fine example of design and con- 
struction and the pre-amplifier can be used 
with any other Leak main amplifiers. How 
the pre-amplifier can be sold for as little as 
£21 can be answered only by Harold Leak, 
and one can safely purchase this equipment 
with the knowledge that it will not be super- 
seded for several years. If and when the B.B.C. 
introduce stereophonic broadcasting in what- 
ever form it takes, the Leak ‘* Point-One 
Stereo” pre-amplifier will faithfully handle 
the signal. In the U.S.A. there are seveial 
systems in operation on an experimental basis 
for which this equipment would appear ideal. 

Summi up, therefore, ome can highly 
recommend the Leak stereo system for use 
with any current monaural or stereo input 
whether it be from pick-up, tape, radio or 
microphone 


STEREO 20 amplifier 29 GNS 


TL/I2 PLUS amplifier 18 GNS 


Trough-Line F.M. Tuner  (se/f- 
powered) £25.0.0 plus €8.15.0 tax 


LEAK 


... the first name 


in High Fidelity since 1934 


Fill in coupon 
information on 
ifiers. 


for further 
Leak 


NAME 
ADDRESS 


Please send me Brochures 
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H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3 


Telephone : SHEpherds Bush 1173/4/5 


Telegrams : Sinusoidal, Ealux, London 
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A act th t circulator capable 
X-BAND FERRITE of allie SOkW peak, 50 ot cam 
be pre- dwidth 
GIRGULATOR | {y)cCwrincsen'sns'Te 
magnetic field is supplied by permanent 
magnets. The total weight of the 
component is approximately 4} oz. 


X-BAND X-BAND 
FERRITE ISOLATORS FERRITE SWITCH TYPE 3F 


Type 2F/2. 100 kW peak, 100 watt mean. Frequency 9600 to 9800 mc/s. Peak 
Type 2F/3. 200 kW peak, 200 watt mean. attenuation 30 db min. Insertion loss 
Isolation in both cases greater than ‘5 db ee Kane ; 
20 db over a bandwidth of 1000 mc/s oe a cae ling capacity 
with an insertion loss of less than | db 30 watts. Weight 3 oz. 


>, KINGS CROSS ROAD 
FERRAN T I =e 
Telephone : DUNDEE 87141 
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HIGH QUALITY SPEAKERS] 
with foam surrounds 


by WHARFEDALE 


HERE ARE FIVE FROM THE LARGE RANCE 
OF MODELS IN PRODUCTION 


COAXIAL 12 connese we 


TWEETERVOLU ME CONTROL 


SPECIFICATION 
MAIN CONE TWEETER ASSEMBLY 
Magnet gap diameter, Ijin. Magnet gap diameter, lin. 


Flux density, 14,000 gauss. Flux density, 13,200 gauss. 
Total Flux, 155,000 maxwells. Tout Plax, 44000 menwells. 


Foam surround. Copper voice 
coil. Fundamental resonance | Foam surround. Aluminium 


25-30 c/s. voice coil and centre dome, 


PRICE £25 TAX FREE 


COLUMN 8/145 WIS/FS 


Bass Resonance, 45/55 c/s. R 

Flux Density, 14,500 gauss. «le ai 
Total Flux, 60,000 maxwells. hoses Then 13.500 
Price (inc. P.T.) €6/19/11 | rie Donetty, 03, 


gauss. 

Total Flux, 180,000 
maxwells. 

Price ... £17/10/- 


SUPER 3 
P / j 
B 5s os agen Flux Density, 14,500 gauss. 
Flux Density, 17 000 nth Total Flux, 60,000 maxwells. 
Total Flux, ‘190,000 max- Price (inc. P.T.) €6/13/3 


£17/10)- 
FOAM SUSPENSION reduces the incidence of distortion at low frequencies, 
Ree and the softness improves dissipation of middle and high frequency vibrations 
Wh f d | at the edge of the cone, resulting in all-round improvement in the smoothness 
of response. 
ar ¢e a e llustrated, descriptive leaflet and cabinet construction sheet free on request. 
WIRELESS WORKS LTD 


Telegrams: ‘*Wharfdel’ Iidie, Bradford 
| foLe RAST nee Telephone: Idle 1235/6 
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Stabilized 
POWER PACKS 


High-power 0-600 volts stabilized 300 mA max. 


FOR 
THERMIONIC 
VALVES 
L.T. supplies stabilized — two independent 


£150 NETT IN U.K. outputs at 63 volts 4 amps. 


» H.T. source resistance less than 0-1 ohm at d.c. 
Leaflet W60 and less than 05 ohm up to 30 kc/s. 


a H.T. source resistance may be varied up to 
a maximum of 40 ohms. 


Mains ripple of up to 6 volts can be 
superimposed on H.T. line. 


> Overload protection of H.T. line by 
resettable cut-out. 


AWwCEe COMPONENTS LIMITED 


INSTRUMENTS DIVISION |. 
ROEBUCK ROAD + HAINAULT « ILFORD © ESSEX * TELEPHONE : HAINAULT 4444 
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Two new stabilized power packs with outstanding 
features for the development engineer. 


The Type PP.1 has the unique features of stabilized L T 
voltages, variable H.T. source resistance, and mains ripple 
injection on the H.T. line. 


The Type PP.3 is fully transistorized and provides simul- 
taneous d.c. voltages of either polarity, and is fully protected 
against accidental short-circuit. 


pp? i = Two independent variable d.c. supplies 0-30 voits | amp. 
Positive and negative supplies provided simultaneously. 
£1 10 NeETT IN UK Up to 60 volts d.c. by series connection. 
Fully protected against short-circuits. 
Leaflet W62 Ripple less than | mV peak-to-peak. 


Both voltage and current monitored simultaneously. 


We shall be pleased to arrange for our Area Sales Engineer to demonstrate these models to you. 


ee e@ee3soeee32s5oee@*e7#e @eeoeeee#ee#eee#ee#eeeegege#e#e#retee#eee e 
GoBi. 
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SILICON 
VOLTAGE-REFERENCE 
DIODES 


Low slope resistance 


typical value less than 2 ohms 


Tight control of slope resistance spread 


thin = 3 ohms of typic 
Close tolewanes weenniiiers Coefficient Curves 
Comprehensive Voltage Range 


Excellent High Temperature Performance 
upper limit in excess of 200°C 


High Stability 
Fully Tropical Construction 


f 
TYPE VR425-B) VR475-B/VRS5S25A-B/VR5258-B/ VR575A-B 


Voltage Range | 2°9-4- ‘9-4: | 445 4956/4956] 5461 


Siope Resistance - 
at 25°C Max. Limit 20 ohms 18 ohms 17 ohms 12 ohms 
eee a } _ —_ — a a 4 


Slope Resistance 
at 25°C Min. Limit 15 ohms 12 ohms 6 ohms 


— — 


TYPE lvrs7se- B| VR625- 8 VR9-B 


Voltage Range 5°4-6°1 5:9-6'6 ‘4-7° : a, 8°4-9'°6 


Slope Resistance 
at 25°C Max. Limit S ohms 4 ohms 4 ohms 


Siope Seettenes 
at 25°C Min. Limit ) o eo) 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


ELECTRONIC APPARATUS DIVISION LINCOLN. ENGLAND 


AS449 
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A\ LB, p GO) B A\ PS} AS) Rarely is it possible to combine 


imaginative design and Functional 

perfection, particularly so when 

no compromise in performance is 

permissible. Such qualities how- 

ever are both found in the Altobass 

S e e S e a O n Stereo Seventy Pre-Amplifier for 
which the Council of Industrial 

Design have awarded Altobass a 


S t a r a O Design Seal. 


A most comprehensive 
pre-amplifier and control 
a equipped with all 


Suitable 
for use with any type of 
stereo pickup. A unique 
feature of the design is 
that the frequency res- 
ponse and volume level 
~~ — channel can be 
adjust i dently. 
This enables difiaees 
loudspeakers to be 
matched perfectly. 


23 gns 


< TWIN-TWELVE AMPLIFIER 


A stereo amplifier unit, incorporating two 12 watt 
power amplifiers on a common chassis. For use 


with the Stereo Seventy Pre-Amplifier. 
29 gns 


\ 
TT TT - ———_— ee ee ee ee ee me ee oe ee oe oe oe ee oe oe ee ee ee es ee 


TWIN-TWO AMPLIFIER 


A simple, inexpensive system for stereophonic 
reproduction of extremely good quality. It consists 
of a control unit and the main amplifier unit, 
connected by cables five feet long. Its remarkably 
low price represents the finest value in stereo 
amplifiers 16 gns complete 


7 STEREO 44 


A build-it-yourself stereophonic amplifier kit with 
simple step-by-step instructions. e kit is abso- 
lutely complete with all parts, nuts and bolts, connec- 
ting wire—even a spanner! 18 gns 


Write for leaflet giving full technical specifications. 


ALTOBASS LIMITED 


PERCY ROAD, LEICESTER 
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READ DIRECTLY 


Luua 


and 


Luv 


10 times previous accuracy, drift less than 


+2pv, noise less than 0.2pv! 
New 425A microvolt-Ammeter 


£205 
delivered U.K. 


Now make these difficult measurements quickly, easily 


Engineering—minute dc potentials, difference voltages, nulls; resistances from 
milliohms to 10 megmegohms (with external dc source). Also use with 


Esterline-Angus, other recorders 


Physics, Chemistry—grid, photomultiplier circuits, vacuum ion levels, thermo- 


couple potentials, voltaic currents in chemicals 


Medicine, Biology—voltages in living cells, plants, seeds, nerve voltages 


vibrator, insuring low noise and drift. Protection against 


1,000 volt momentary overloads. New probe minimizing 


thermocouple and triboelectriceffects. Heavyac filtering. 
Above are but a few of the reasons why the new -/p- 
425A does the work of complex equipment arrays faster, 
more simply and with 10 times previous accuracy. 


In addition to extremely small voltages and currents, 
Model 425A measures resistances from milliohms to 
10 megmegohms, in conjunction with an external 
constant current. 


Get complete details today from:- 


SPECIFICATIONS 


MICROVOLT-AMPLIFIER: 


Voltages: Pos. and neg. 10 :v to I v full scale. 1! ranges, 
1-3-10 sequence. 


Current: Pos. and neg. 10 ua to 3 ma full scale. 18 ranges, 
1-3-10 sequence 


Input Impedance: | megohm on voltage ranges, 
I megohm to 0.33 ohms on current ranges. 
Accuracy: + 3%, full scale. 

AMPLIFIER: 

Frequency Range: dc to 0.2 cps. 

Gain: 100,000 maximum. 

Output: 0 to ! v, adjustable. 

Output Impedance: |0 ohms, 1,000 ohm shunt, 


Data subject to change without notice 


HEWLETT-PACKARD CO. 
Represented by 


LIVINGSTON LABORATORIES LIMITED 
RETCAR STREET - LONDON - N.19 


Telephone: ARChway 6251 
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TRANSISTOR! 


E 


This new Sylvania-Thorn NPN Ger- | waximum RATINGS 

manium Alloy Transistor Series GT 422 

has been designed and made in Britain pA 

for power switching applications. It is 

precision built of hermetically-welded | maximum cottector- 
P ° es EMITTER VOLTAGE 60V 

construction in a rigidly-controlled pro- | (transistor conducting) 

duction environment; its reliability and 

long life is ensured by careful inspection pad ww 6A 

and testing at all stages of manufacture. 


DOC CURRENT GAIN 
AT RATED 
MAXIMUM COLLECTOR-CURRENT 


JUNCTION TEMPERATURE: °° MAXIMUM: 


MAXIMUM COLLECTOR MINIMUM : 18 
CURRENTS UP To © AMPS. 


MAXIMUM COLLECTOR- 60 V 2 HOLES 
EMITTER VOLTAGES UP TO 156 DIA 


Several ratings are available. Write for 


, Le MAX~ 
further details to: sag 


Sylvania-Thorn Colour Television 
Laboratories Limited, Dept. GT3 
Great Cambridge Road, Enfield, Middx 


SYLVANIA-THORN 


2 LEADS || __ 


O40 DIA 


NPN GERMANIUM ALLOY TRANSISTOR SERIES GT 422 
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A higher standard of 
listening enjoyment and 


satisfaction in the home 


v YT y " \ ¥ ». Wes aX 


- 


lint STU TTUTILL LLL LALLA LALA UL ULL) 


The Quad Electrostatic Loudspeaker is essentially 


in instrument designed for the home* of the 


ELECTROSTATIC 
LOUDSPEAKER 


music-lover with every emphasis towards the natural 


quality desirable for serious listening to music of all 


types. Of modest size, this loudspeaker is suitable 
for use in the average-sized lounge ; it is capable of 
providing distortionless reproduction under such 


6 conditions up to a volume level similar to that 
For thet closest experienced in the concert hall. 
opfwonth 72) they *Increasingly used in studios, monitor rooms and wherever 


standards have to be set—and maintained. 


0. 9 9 
niguMad Sound Send a postcard marked for illustrated booklet. 


ACOUSTICAL MANUFACTURING COMPANY LTD., HUNTINGDON, HUNTS. Huntingdon 361 
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ANSWER 


The S6BS/FM is a worthy 

addition to our fine 

range of High Fidelity 
Equipment 


S6BS/FM* 
PRICE £67|10/0 inc. P.T. 


@ *AM & FM 2 micro-volts 
@ 9 Band AM 11-570m 
@ 6 Band Spread Ranges 


11-31m 
@ FM 88-108 mes. 
S5/FM AM/FM TUNER FM 9 AM/FM TUNER 
PRICE £34 inc. P.T. @ 12-Valve eons PRICE £27/2/6 ine. P.T. 
uner 


@ Stereo Multiplex Output 
@ Fully Tropicalised 


J ‘XN 
. Standard S6BS AM only still 2 

105 10W AMP. & Cu. available FM9I VHF/FM TUNER 

PRICE £29/18/0 PRICE £23/8)0 inc. P.T. 


a ol 
» : “ a | 
i 4 i J i 1 
205 30W AMP. 305 Stereo Control Unit STEREO 10W+10W. 
PRICE £34 PRICE £18/18/0 PRICE £21 
Catalogue giving full technical details of 
Manufactured and Guaranteed by : the above models available free on request 


C. T. CHAPMAN (Reproducers) LTD. 


HIGH WYCOMBE BUCKINGHAMSHIRE 
Telephone : HIGH WYCOMBE 2474 
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W1 9°77 — a unique, vibration and acceleration 


resistant capacitor 


Capacit List . » 
uF 25 Number maf 
200 voits D.C. Working 

0.1 B500 59 PM4-C 
0.25 BSOIOKZ 5910-99 PM4-H 
0.5 BS020K Z 910-99 PM4 
i) BSO30KZ 710-99 CPM4-k 
2 BS5040KZ | 5910-99 # PM4.) 


0.05 BSO050KZ 

0.1 B5060K Z 9 

0.25 BSO70KZ {5 

0.5 BSO80K Z 4 
u BS090K Z 

2 BSI00KZ ] 9 


0.05 B n ? 

0.1 os x 

0.25 BSi30KZ 910-9 8 

0.5 BSI40KZ | 5910-99 3 F t 
| 8 OKZ | 5910-99-01 |-9838 4 


A. H. HUNT (Capacitors) LTD. 


Factories also in Essex, Surrey and North Wales 


uy by Hunts— 
( e Miniature 
( ucitor with 
Humidit 
( iT Category 
i of Type 
ngly 
‘ nd ns 
vith 
n, it 
A A irom 
request. 


WANDSWORTH LONDON 8.W.18 
Tel: VANdyke 6454 
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GenJerCel 1 WATT SILICON ZENER DIODES 


@ Have a large @ Are suitable for 
ape : Z2 SERIES ZENER DIODES 
dissipation for use as regula- 
their size tors, limiters, NOMINA 
5°, Voltage TYPE sete tip 
surge suppres- se PRIN VOLTAGE 
® Are suitable for sors, and voltage (Red and Green Exe 
: ae Z2A33F 3.3 
high tempera- references Sleeves) Z2A36F 36 
ture operation ‘ ov = ytd 53 
es The first com- 10°, Voltage —— 47 
Toler 2AS! 5.1 
@ Have a low tem- plete range of woes Z2A56F 5.6 
(Red and Yellow Z2A62F 6.2 
' perature co-effi- close-tolerance Sleeves) zneer 6.8 
: ‘ ATS 7.5 
cient of voltage ZENER Diodes - - —— Z2A82F 8.2 
: ey: Z2A91F 9.1 
available from 20°, Voltage Z2A100F 10 
. Tolerance Z2A\ 10F 1 
production Z2A | 20F 12 
(Red and Blue 72A130F 3 
Characteristics and ratings of SenTerCe/ Steeves) Z2A1 SOF iS 
Zener Dicdes are given in publication MF,103 


| 
| 
Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


GROUP 


i 
/ 
= 


RECTIFIER DIVISION: EDINBURGH WAY HARLOW ESSEX 
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IMMEDIATE DELIVERIES OF SURFACE 
BARRIER TRANSISTORS— 


WL quandity up ts 000 


The Semiconductors Limited Swindon factory—the 
most advanced transistor factory in the world—has 
been operating planned automatic production for 
nearly a year. Many times faster than conventional 
production methods, this achievement eliminates 
delivery problems 
for Surface Barrier 
transistors! 


B PE gt — 


For immediate assistance on your 
transistor queries telephone Semi- 
conductors’ Applications Laboratory 
—SWINDON 6421/4 


Equipment designers on high-frequency/high-speed 
switching applications can go ahead confidently 
with development and can plan production knowing 
that from now on they may expect—as a matter of 
course—immediate delivery of all types, in any 
quantity up to 5,000 off. Planned automatic production 
by Semiconductors Limited means more and cheaper 
transistors—now. 


Semiconductors limited 


CHENEY MANOR - 


SWINDON - WILTS - TEL: SWINDON 642! 
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NEW TROPO SCATTER SYSTEMS 


can be set up anywhere in 8 hours or less! 


A new, transportable communication system has 
been developed by Canadian Westinghouse for 
sending two-way voice or teletype messages up to 
200 miles without relay stations. 

Its name is MICROSCATTER—the most compact 
system ever developed for low-cost, long range 
tropospheric scatter communications. 


Now in production for customer orders, 
MICROSCATTER radio is a super high frequency 
system that can go anywhere. MICROSCATTER 
transmitters and receivers for quadruple diversity, 
-including antennas, can be mounted in a standard 
30 ft. truck trailer. Unitsdesigned for self-contained 
field shelters can be set down by helicopter in 
remote locations—and a MICROSCATTER instal- 
lation can be set up ready for operation within 
8 hours! 


you CAN BE SURE...1F ITS 


MICROSCATTER APPLICATIONS 
COMMERCIAL 


—television and sound 


Transportable—48 telephone channels 
—teletype 


Tactical and —48 voice channels 
Transportable—teletype 
—dato 
FEATURES 
* Frequency—4400-5000 mc 
» Antennas—10 to 28 ft. diameter 


* Power—2 KW 
* Range—100 to 200 miles 


A Westinghouse communications specialist will 
gladly furnish complete information on MICRO- 
SCATTER radio. Phone your nearest Westinghouse 
* office, or write to Canadian Westinghouse Company 
Limited, Electronics Division, Hamilton, Canada. 


estinghouse 


Beares 


OCTOBER, 1959 


well connected with... 


Superspeed 


Superspeed Cored Solder, incorporating 
Enthoven’s unique 6-channel stellate core, 
challenged as the most efficient cored 
general assembly work on 
on, electronic and telecommun- 
ent. It speeds production, 
ind makes a vital contribution 

ndability of your products. 


Not only Superspeed. The knowledge that you 
Enthoven for all your solder require- 
cannot fail to enhance your prestige 

nd increase confidence in your products. It 
a name that represents 150 years experi- 
in non-ferrous metals and an incom- 
le record in research and development. 


SUPERSPEED CORED SOLDER 


embly work 


PERSPEED ‘XX’ CORED SOLDER 


der tarnished, plated, and/or 


ENTHOVEN 


SOLDER PRODUCTS 


ENTHOVEN SOLDERS LIMITED 
Sales Office & Works: Upper Ordnance Wharf, Rotherhithe 
Street, London, S.E.16. Telephone: BERmondsey 2014 


Head Office : Dominion Buildings, South Place, London, E.C.2, 
Telephone : MONarch 0391 
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A VALVE VOLTMETER 


OUTSTANDING FEATURES 
EXTREME SENSITIVITY 


accurate measurements are possible 
down to 100.V. 


WIDE VOLTAGE RANGES 
ImV. to 300 volts F.S.D 


WIDE FREQUENCY RANGE 
1Sc/s to 4.5Mc/s 


METER SCALE CALIBRATED 
IN VOLTS AND dB 


CAN BE USED AS A NULL 
DETECTOR AND INDICATOR 
from 10c/s to 1OMc/s 


CAN BE USED AS AN 
AMPLIFIER FROM 10c'stol0Mc s 


INCORPORATES ITS OWN 
H.T. STABILIZER 


SMALL COMPACT SIZE 
& ROBUST CONSTRUCTION 
at this price 


£ Oo 
r i kK 
oD ett in U 
w capac'ty 


creened lead 


xd probe) 


with this backing 


Advance COMPONENTS LIMITED 


INSTRUMENTS DIVISION |. 


)* HAINAULT © ILFORD * ESSEX TELEPHONE: HAINAULT 44464 
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RCA ELiGdd TRANSISTORS 


PS Saran as)! 7 
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5 - TRANSISTOR 


“DRIFT’ 


RCA “‘ Drift” transistors are designed and controlled specifically 
for operation in car radio receivers for the frequency range 535 Kc 
to 1640 Ke. 

RCA “‘ Drift ” transistors feature low feedback capacitance, controlled 
power gain characteristics to ensure unit-to-unit interchangeability 
and excellent stability. In addition, close manufacturing controls 


of the small-signal parameters make them especially desirable for use 


in quantity-produced car radios. 
on ity-produced ¢ ; Illustrated is an experimental 


Not only do RCA “‘ Drift” transistors make all-transistor car radios all-transistor car radio using 
5 transistors. The three RCA 
“ Drift ’ units described here 
together with an RCA/2N591 


immediately possible but economically practicable. Manufacturing 
_ costs compare favourably with those of conventional hybrid receiver 


designs. driver amplifier and an RCA/ 
: 2N301 class A power amplifier 
Typical CURRENT GAIN | Useful POWER GAIN Gaunet eae od: 1 di 
' i) ' ollector 
— ot I Ke DC Collector-to-Emitter Volts = —12] Current (ices) ema os Coe — 
; ‘ 
_ be - , : si er OC Soak Eerie. for a 2-microvolt RF-signal 
ollector urrent requency ollector Gai lector-to- cso : * 
TYPE ie Geia Ke ihe oa eee Vaid Me input. Maximum power out- 
+ o 
2N640 —1 60 1500 ; Po aa . put 4 watts with under 10°, 
-1 60 262.5 =} 4) -12 J on. 
2N642 -1 60 1000 -0.6 40®@ -12 7 aisteret 
2N591 3 70 1 -2 4) <3 7 
2N30! ~1000 704 04 -18008 33 -0.5 -100 


SConversion Power Gain. SPeak valve. Zero-Signei DC Collector Ma = —900. 4DC Current Gain. 


For technical data write to: 
RCA GREAT BRITAIN LIMITED, Engineering Products Sales Department, W.W.1. 
Lincoln Way, Sunbury on Thames, Middlesex. Tel: Sunbury on Thames 3101. 
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FIRST STAGE RECONDITIONING 
OF C.R.T.s 


For the reconditioning of 
C.R.T.s. we supply the 
complete outfit as an addi- 
tional service to our cus- 
tomers. This Equipment 
can only be purchased with 
our Pumping Units and is 
not available for sale on 
its own. 


Additional items obtain- 
able: Heater Box for Gun 
Assembly; Assembly Jigs. 
All spares for Pumping and 
Auxiliary Equipment. 


SPOT WELDER with Auto- 
matic Timer and Resistance 


Our Engineers are avail- 
able to help you, to lay out 
and to install the required 
machinery, and our Techni- 
ca! Dept. will assist you in 
any problems you might 
encounter in this field. 


SECOND STAGE of 
reconditioning C.R.T.s 
(washing, settling, aquadag 
coating, drying, baking and 
Aluminising plant) is also 
obtainable from us. 

We design, manufacture 
and supply Vacuum Machin- 
ery to Major Companies in 
Great Britain and Overseas. 


GLASS SEAL MACHINE 
for neck sealing, drop sealing 
and stretch sealing 


Single Position Pumping Unit com- 

plete with Autometic press-button H.F. INDUCTION 
U.V. CABINET , electric seal-off ond pre-selected UNIT for De-gossing 
For Screen in- cathode forming and Getter Firing 
spection 


VACWELL ENGINEERING C° L™ 


WILLOW LANE: MITCHAM: SURREY Phone: MiTcham 82! | (3 lines) 
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LOUD-SPEAKER MANUFACTURERS 


FOR 'THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD. 


WOLVERHAMPTON -: ENGLAND 


TELEPHONE 22241/2/3/4 CABLES; AUDIO 
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SMALLER SIZE IMPACT SURVIVAL 


EXACT DIMENSIONAL 


EXTREME HEAT SURVIVAL LOWER DIELECTRIC 


Write for literature on these incomparable ceramic reflex and 
amplifier klystrons, negative grid and travelling wave tubes 


Cable sadoress 


EIMAC 


EITEL-McCULLOUGH, INC. J® sen Cartes 


ean 6284 068. OA £1058 @ AN tA. 
Ecmac First with ceramic tubes that can take it 


43 


Only EIMAC gives you ceramic “extras” 
in more than 40 tube types 
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HE MOST RECENT, the most outstanding, and the most 

revolutionary example which has emerged from the Erie 
principle of living together, and one which will be welcomed 
by all associated with the problems of adapting traditional 
components for printed circuits, is a component specially 
developed and specially tailored for the job. 


The Erie pluggable component is fitted with special strip 
terminations, shouldered and tapered for easy insertion and 
positive location, thus avoiding looping, crimping, bending, 
cropping, and elaborate and expensive insertion machinery, 
as is necessary with the traditional wire ended component. 


The design of the termination eliminates the possibility of 
the component falling out or loosening prior to the soldering 
operation, the finish of the termination ensures consistently 
good connection with the minimum amount of solder, and the 
shoulder on the termination raises the component to a standard 
and safe distance from the board. Furthermore, the design of 
the termination ensures that inductance and stray capacitance 
are low and constant, and, above all, facilitates replacement 
in servicing. 


Engineers and designers interested in saving costs on 
printed circuit applications are invited to write for details 
and samples. 


1, HEDDON STREET, LONDON, W.1I 
Telephone: REGent 6432 
FACTORIES 
Great Yarmouth and Tunbridge Wells, England: Trenton, 


Ont., Canada: Erie, Pa., Holly Springs, Miss., and 
Hawthorne, Cal., U.S.A. 


K& Registered Trade Marks 
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Style AP 
Ceramicony 


i 


Style BP 
Ceramiconyr 


V ‘s 


Type 8AP 
Resistor 


UU 
Style SIIP 
Ceramicony 


Designs Registered 
Patents Pending 
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K345 Series 


of 
Reflex Klystrons 


9925 to 8025 Mc/s 


The K345 series has been developed by the English 
Electric Valve Co. Ltd. to provide reliable 
reflex Klystron oscillators for transmitter service 
over the frequency range from 5925 to 8025 Mc/s. 
These valves are suitable for microwave links and 
many other applications. 

The seven valves of the series cover the frequency 
range in steps of 300 Mc/s, the power level being 
one watt. They are designed to be equivalents of the 
VA220 tubes both in performance and overall 
dimensions and are interchangeable with them. 
Good linearity of the frequency versus reflector 
voltage characteristic ensures low F.M. distortion. 
A special feature of the K345 is its external cavity 
which improves the frequency stability. The simple 
screw tuner in the coupled cavity provides a con- 
veniently slow tuning rate and, being external to the 
vacuum envelope, ensures longer operating life. 

For further details and for the complete range of 
Klystrons manufactured, please write to the English 
Electric Valve Co. Ltd. 


‘ENGLISH ELECTRIC 


| MM Wa) \\ Chelmsford, England 
ENGLISH ELECTRIC VALVE (0. LTD. TE) Telephone: Cholauferd $008 


APA% 


Typical Operation (at 7370 Mc/s) 
Resonator voltage 750 V 
Resonator current 72mA 
Reflector voltage — 350 V 
Output power 1.0 W 
Electronic tuning between 3 dB points 30 Mc/s 
Modulation sensitivity 250 kc/s/V 


Mechanical tuning rate 100 Mc/s/turn 
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HE MOST RECENT, the most outstanding, and the most 

revolutionary example which has emerged from the Erie 
principle of living together, and one which will be welcomed 
by all associated with the problems of adapting traditional 
components for printed circuits, is a component specially 
developed and specially tailored for the job. 


The Erie pluggable component is fitted with special strip 
terminations, shouldered and tapered for easy insertion and 
positive location, thus avoiding looping, crimping, bending, 
cropping, and elaborate and expensive insertion machinery, 
as is necessary with the traditional wire ended component. 


The design of the termination eliminates the possibility of 
the component falling out or loosening prior to the soldering 
operation, the finish of the termination ensures consistently 
good connection with the minimum amount of solder, and the 
shoulder on the termination raises the component to a standard 
and safe distance from the board. Furthermore, the design of 
the termination ensures that inductance and stray capacitance 
are low and constant, and, above all, facilitates replacement 
in servicing. 


Engineers and designers interested in saving costs on 
printed circuit applications are invited to write for details 
and samples. 


1, HEDDON STREET, LONDON, W.I 


Telephone: REGent 6432 


FACTORIES 
Great Yarmouth and Tunbridge Wells, England: Trenton, 
Ont., Canada: Erie, Pa., Holly Springs, Miss., and 
Hawthorne, Cal., U.S.A. 


KRegistered Trade Marks 
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Style AP 
Ceramicony 


SV, 


Style BP 
Ceramicony 


Fe 


Type 8AP 
Resistor 


UU 
Style 8IIP 
Ceramicony 


Designs Registered 
Patents Pending 
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K345 Series 


of 
Reflex Klystrons 


0925 to 8025 Mc/s 
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The K345 series has been developed by the English 
Electric Valve Co. Ltd. to provide reliable 
reflex Klystron oscillators for transmitter service 
over the frequency range from 5925 to 8025 Mc/s. 
These valves are suitable for microwave links and 
many other applications. 

The seven valves of the series cover the frequency 
range in steps of 300 Mc/s, the power level being 
one watt. They are designed to be equivalents of the 
VA220 tubes both in performance and overall 
dimensions and are interchangeable with them. 
Good linearity of the frequency versus reflector 
voltage characteristic ensures low F.M. distortion. 
A special feature of the K345 is its external cavity 
which improves the frequency stability. The simple 
screw tuner in the coupled cavity provides a con- 
veniently slow tuning rate and, being external to the 
vacuum envelope, ensures longer operating life. 

For further details and for the complete range of 
Klystrons manufactured, please write to the English 
Electric Valve Co. Ltd. 


“ENGLISH ELECTRIC’ 


ENGLISH ELECTRIC VALVE (0. LTD. TE) Telephone: Chelmsford 3691 


Typical Operation (at 7370 Mc/s) 
Resonator voltage 750 V 
Resonator current 72mA 
Reflector voltage — 350 V 
Output power 1.0 W 
Electronic tuning between 3 dB points 30 Mc/s 
Modulation sensitivity 250 kc/s/V 
Mechanical tuning rate 100 Mc/s/turn 


Chelmsford, England 


AP/iL30 


From 

200 cycles sec. 
to 

90 Mc sec. 


QUARTZ CRYSTALS 


SALFORD ELECTRICAL INSTRUMENTS LTD es Mill, Heyw Lancashire. Te .: Heywood 6868 


London Sales Office Te TEMp‘ ar 4563 A J ry of th senera pctri¢ 0. tta of England 


Ocro 195) W a 


Hermetic Sealing 


STEATITE & PORCELAIN 

NICKEL METALLISING 

Quality Approved (Joint Service R.C.S.C.) METALLISED 
WILL MEET THE MOST EXACTING REQUIREMENTS BUSHES 


Perfect Terminations 


—made readily without special precautions by 
semi-skilled labour, employing simple hand 
soldering methods, R.F. Heating, 

Hot Plate, Tunnel Oven or similar 


mass production methods 


STANDARD RANGE 


Shouldered, Tubular, Conical, Disc 
and multi seals are included, assembled 
with stems if preferred. 

SEND FOR CATALOGUE No. 47 


TECHNICAL SERVICE 


Always available, do not hesitate to 
consult us. Samples for test will be 
supplied on request. 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport 


SP 100 
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TRANSFORMERS =: 
Each Transformer in this group aie o 
OUTPUTS 

5V 

nv 

24 

30 V 

eV 

110-120 V 


80 Amps 
40 Amos 
30 Amps 
25 Amps 
30 Amps 
4 Amps 
4V 100 Amps 

@ V Centre Tapped 30V 7 Amps 
17.5 V 40 Amps 
55 V |S Amps 


5 V 140 Amps 


fer 240 V 
CONTINUOUS RATING, Short Rating Transformers also available 


Input, other Supply Voltages as Required 


10 V 1,000 Amps 
10V S00 Amos 
10V 750 Amps 
10V 300 Amps 
10 VY 900 Amps 
12 V 1,000 Amps 
15 V 1,000 Amps 
20V 800 Amps 


5 V 1,000 Amps 


THREE PHASE 
TRANSFORMERS 


110-120 V 10 Amps 
40 V 25 Amps 
5 V 300 Amps 
6-12 ¥V 50 Amps 
12V¥ 60 Amps 
12 V 100 Amps 
50 VY 60 Amps 
110 V Centre Tapped 55 V 25 Amps 
10-15-25 V 100 Amps 
6-8-10-18-24 V 100 Amps 
6—12-18-24-30 V 12 Amps 
1.6 V to 49 V in 23 Combinations 12 Amos 


as 
6 
a6 
én 
ail 
«13 


230-115 V 5 Amps 


110-105 V 12 Amps él 
230-220-1 20-1 15- 
110-105 V 60 Amps 


AUTO TRANSFORMERS 


«8 
250-240-230-220-120-1 |5- 


£50 | 6 phase and !2 phase Rectifiers. 


nput 400/440 V 


4 V 60 Amps 
Phase € 


230 V SO Amps 3 
Phase 78 
110 V 100 Amps 3 
Phase £90 


4 V 5,000 Amps 3 
Phase £130 


3 
30 


These and other Transformers can be supplied for 3 phase, 


CONSOLES 


AC and DC Supply Units with infinitely variable or tapped output. 
Manual or Remote Contro/l with full instrumentation. The Console 
illustrated has a stabilized 230 V AC supply as well as several low 
voltage heavy current sources. Each source is independent of the others, 
but where called for, interlocking and protection devices can be in- 
cluded 


RECTIFIER SETS 


All for 209/250 VAC 
(Other supply Voltages 
available) 


Rectifier Sets 
6.3 Vv 0C 


DC Volts ON LOAD are stated 
13 Amps with 

220 V DC 110 mAmps 
12 V OC 200 Amps 
24V DC 20 Amps 


34V DC 10 Amps 
36 VDC 50 Amps 
10/120 VDOC 10 Amps 
120V DC 25 Amps 
VOC 6Amps. 
10 Amps 
18 Amps 
1,200 V DC 200 mAmps ... 
Fitted Ammeters and Voltmeters, per meter.. 
Built in Rheostats os 


Rectifier Sets with control of 
Output by Variable 
Choke. Fitted with Ammeter 


OC Volts 
stat 


ON LOAD are 


12/25 V DOC 12 Amps 
SV OC 5S Amps 


cis 
. £12 


VOLTMOBILE 


agin | 


by switching ON LOAD. 


VOLTAGE REGULATING TRANSFORMERS 
the range from zero volts to supply voles in 64 steps. This is achieved 


RECTIFIER SETS 
400/440 V 3 Phase Input 


INPUT 240 V 
OUTPUT 0/250 V 
Change per step 3.8 V (1.6%) 
30 Amps 
40 Amps 
60 Amps 
80 Amps 


30 Amps 
40 Amps..... 
60 Amps 
80 Amps 


INPUT 420 V 

OUTPUT 0/440 V 

Change per step 6.5 V (1.6%) 
«37 


12 V 210 Amps 
24 V 105 Amps 
36 V DC 50 Amps 


4 200/250 V DC 18 Amps 


£90 


SPECIFIC EN QUIRIES = Joven for Transformers and Rectifiers. 


HARMSWORTH, 
2 JORDAN STREET, MANCHESTER 15. 


We specialise in 
VY CURRENT EQUIPMENT. 


TOWNLEY & CO. 
CENTRAL 5069 
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A NEW 


TRANSISTORISED 


Introducing 
the 


Kedifon 
TypeRA10 


Now being supplied to the 
British Post Office and 
Cable & Wireless Limited 


SSB/ISB 


RECEIVER ADAPTOR 


@ Self-contained - A.C. Power 
Unit and Dual A.F. 
Amplifiers. 


@ DSB/SSB/ISB Reception. 


@ Full, partially suppressed or 
totally suppressed carrier. 
@ Built-in monitor speaker 


@ Upper/Lower Sideband and tuning indicator. 


Selection. 


@ AFC correction t= 3 Ke/s: 


Facilities: 

Reception of 

(a) DSB full carrier signals 
using either sideband— 
reconditioned or local 
carrier with AFC or 
local carrier 
without AFC 


For the reception of DSB/SSB and ISB signals 
with Communication Receivers such as the 
Redifon type R.151, R.145 or R.150, or any 
Receiver which will provide 0.1 Volk R.F 
Input between 95-950 Ke/s. 
The RA.10 is completely self-contained with A.C. Power Unit and built-in dual A.P. Amplifiers, 
thus eliminating the need for interfering with existing Receiver power and audio wiring. Separate 
audio outputs associated with the upper and lower sideband are provided and a monitor speaker 
may be switched to either channel as required. The use of transistors reduces the size, weight 
power consumption and heat dissipation to a minimum. 


SSB partially suppressed 
carrier signals (up to 

26 dB) using upper or 
lower sideband— 
reconditioned or local 
carrier with AFC or 
local carrier 


In Im $ 
without AFC P= patanes 


A.F. Output: Tuning Indicator: 


75 ohms. 


Input Level: 
0.1 Volt, rms. 


Unwanted Sideband 
Rei 


SSB totally suppressed 
carrier signals using 
upper or lower 
sidebands—-local 

carrier without AFC. 


ISB partially suppressed 
carrier signals (up to 

26 dB)—reconditioned 
or local carrier with 
AFC or local carrier 
without AFC. 


: 
Beccer chan 50 dB. 


intermodulation 
products: 
Better than 30 dB down 


Automatic Frequency 
Control: 
ISB totally suppressed Up wm & 3 Ker. 


carrier signals—local AF. Response: 
carrier without AFC. 300-3000 c/s. within 6 dB. 


REDIFON LIMITED 


(a) 1.5 W. at 3 ohms for 
externa! loudspeaker. 


(b) 0.5 W. at 3 ohms for 
internal speaker 


(c) 6 mW at 600 ohm 
balanced (upper 
sideband). 


(d) 6 mW at 600 ohm 


(e) Low impedance head- 
phones output, internal 
speaker muted when 
in wee 


A meter is provided to 
assist in tuning the adaptor 


Power Supply: 
100/125 and 200/250 Vv. 
50/60 c/s. Single Phase, A.C. 


Power Consumption: 
30 W. approx. 


Dimensions: 


19in. wide x Bin. high x 
I34in. deep. 


Weight: 
D bos. 


Communications Sales Division, Broomhill 


Road, London S.W.18 * Tel: VANdyke 728! 
A Manufacturing Company in the Rediffusion Group 


NEW 
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WAY AHEAD! 


We have pleasure in announcing a completely new range of mobile 
V.H.F. equipment incorporating transistorised circuitry. Included in 
the range is a new fixed station equipment of advanced design. 


Type 80. 5 watt mobile for dash- 
board mounting. 


Type 70. 15 watt mobile for boot 
mounting. 


Type 400/100. 15 watt fixed station. 


Type 90. 5 watt motorcycle trans- 
mitter/receiver for tank mounting. 


Type 90 for rear mounting. 


BRITISH COMMUNICATIONS CORPORATION LTD 


Second Way 


Exhibition Grounds Wembley England 


Te‘ephone : Wembiey 1212 Telegram. : BEECEECEE. Wembiey 
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FLEX 


m 


Not even a Suflex Polystyrene Capacitor 
is at its best if moisture gets beyond its 
protective shell. Polystyrene being non- 
absorbent, no permanent harm would be 


done, but there might be a temporary 

loss of performance. Suflex Capacitors are 
therefore sealed with particular care, 

using new and most effective techniques. 
In any climate, in any part of the world, 
under all conditions, the Suflex 
Polystyrene Capacitor is as snug asa 

pica in a pod, maintaining stability, 
insulation resistance, good power factor. 


SUFLEX Suflex Polystyrene Capacitors 


SUFLEX LTD. 35 Baker Street, London W.1 Telephone: WELbeck 079] 
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Linear Amplifier for | A®7ves im tue 


OCTOBER ISSUE INCLUDE 


« * 
D e e i m i C r 0 y e Cc 0 n d « ll i Ss e S Electronic Co-ordinate Transformer. 


This article describes an electronic ana'ogue 
calculating unit which has been designed to 
convert an expression in rectangular co-ordinate 


In the September issue of Electronic & Radio Engineer there is a form to polar co-ordinate form 


description of an amplifier for decimicrosecond pulses. The effect 
Transistor ‘h’ Parameters. 


of inevitable shunt Capacitance C, across a load resistance R, is An experimental investigation, made in order 
7 P . P : 7 to develop a test-set for the measurement of the 
largely nullified by a subsidiary amplifier which provides its complex ‘h’ parameters of a transistor, is 


charging current. described in this article 


Original articles by leading authorities are a 
prominent feature of ELECTRONIC & RADIO 


ENGINEER. Regular readership will keep you ELEC TR ONIC & 


im constant touch with progress in the entire 
field of electronics, radio and television. 


— a PADIO ENGINEER 


POST THIS COUPON TODAY 


TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.! 


Please enter my name as a subscriber to:— NAME 
ELECTRONIC & RADIO ENGINEER for 12 months 

commencing with the October issue. I enclose remittance ADDRESS 
£2 9s. (U.S.A. and Canada, $7.50). 


ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT. 
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The Silicon Diode shown 
Ybove is actual size 


Diodes ZS30 series 


for MINIATURIZED Circuitry 


SPECIAL FEATURES 
@ AUTOMATIC WIRING TECHNIQUES @ HIGH POWER TO SIZE RATIO 
@ HIGH TEMPERATURE OPERATION @ HIGH FORWARD CONDUCTANCE FERRANTI 
@ HIGH RECTIFICATION EFFICIENCY @ RUGGEDISED CONSTRUCTION 
Ferranti Miniaturized Circuit Diodes are designed for automatic wiring 
techniques. These diodes, in addition to being run at maximum ratings for 
forty-eight hours, are rigorously tested to satisfy the following conditions: 
Vibration Grade | (Aero Engines) 
Shock > 500 g. 
ane A Range wre a + 135°C 
. ? SILICON 
SEMICONDUCTOR 
FERRANTI LTD’ GEM MILL ‘ CHADDERTON * OLDHAM * LANCS * Tet: main 6661 DEVICES 


LONDON OFFICE: KERN HOUSE, 34, KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 
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TROPICALISED 
EARPHONE AND 
MICROPHONE INSETS 


For Military and Commercial 
Communications 
ew Amplivox magnetic insets 


tion with R.A.E 
F bor have 


Low mass and high speech intelligibility 
and are fully Tropicalised, pressure 
equalised and service approved 


(1) 13125 Mask Microphone and Switch 


sly. des gned for 


> designed 
speech intelligibility. 
incelling Microphone 
35 dB reduction of 


Other Products 
! and Helmets, Microphones 
nication Systems, 


xtruded Cordage and Cables 


AMPLIVOX INDUSTRIAL DIVISION 


LIMITED 


nue Wembley, Middlesex 
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NEW— A MARCONI 
GENERAL-PURPOSE OSCILLOSCOPE 


Type TF 1350 


D.C. to 15 Mc's pass band 
50 mV cm sensitivity 
02 psec cm writing speed 


10 kV e.h.t. for bright 
clear trace 


Direct-reading time and 
voltage calibration 
independent of 
X-expansion or Y-gain 


BRIEF SPECIFICATION 


Y Amplifier saNDwipTn : D.C. to 18 Mc’s. Rist 
U-OlL) sec SENSITIVITY Seven ranges, SO 
50 NV cm AMPLITUDE MEASUREMENT 
INPUT: Two switched coaxial inlets 
ional prob 0 


“LESS SIGNAL DELAY 


X Amplifier BANDWID to 2 Mc's. Fx- 
PANSIO Up t it lea 5. EXTERNAL INPUT 

D.C. coupled ; 1 MQ, 25 pul 

Sweep Generator swrep vecoctry : 1S ranges, 0.1 
psec cm to I sec cm at MiNniImMuM expansion. TIME 
MEASUREMI 2 curacy. TRIGGER SELECTION 
A coupled, D.¢ coupled, TV field sync, 
or Autor 

General TUPt inch, spiral accelerator. POWER 
suPPLY : 200-250 and 100-150 V. weiGuT: 48 Ib 
PRICE (co cle £300, F_.O.B. U_K. port 


‘s 


send for leaflet G 154 


>. 
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MARCONI 
INSTRUMENTS 


A Nissen witb ee cas ahaa Oe, 


Please address enquiries to MARCON! INSTRUMENTS LTD. at your nearest office: 
London and the South Midlands North : 
Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate 
Telephone : COVent Garden 1234 Telephone : 1408 Telephone : 67455 
Export Deportment : Marconi Instruments Ltd., St. Albans, Herts. Telephone : St. Albans 5616/ 
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TIPLYING FACTOR 


is oe 


Meters @ /a Anders are meters d /a carte: Any| 
desired non-standard meter, prepared specially in the | 
required size, shape, current or voltage level and 
range. All leading makes. Dials individually drawn. | 
Singly or in batches. All calibrations personally | 
checked by the Chef engineer. All patrons’ requests— 
however exotic—carried out without delay: standard 
ranges from stock, special meters 7-14 days. 

Meters, Electronic & Test Equipment to individual specifications. | 


ders 
VOCS 


103 Hampstead Road, London, N.W.1 


DGI MOS approved 
Contractors to G.P.O. and Government Departments 
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P.0. Type 3000 


The most versatile relay 
available today. 
Coils up to 120,000 
Spring Set Insulation up 
5K 


Also 

Type 600 

Polarised 

A.C. Relays 

High Speed 

Uniselector 

Key Switches 

Latching Relays 
Magnetic Counters 
Miniature Sealed Relays 


Consult the 
Specialists / 


feck Daves & Sela ys) Lid 


(DEPT.W)) TUDOR PLACE 
TELEPHONES 


Are you aware of the variety 
of contact build-up: we can 
assembie?’ Your problem may 
not be as bad as it seems if you 
take advantage of our wide ex- 
perience in che unlimited use of 
this adaptable product. 


@ Quotation by recurn 
© Prototypes within 48 hours 
@ Good delivery guaranteed 


LONDON, w.! 


MUSEUM 7960 LANGHAM 486?! 


eer set — 


oie 
_” 


9 oti - bs 
[rasstehis pees 


Prati tis 


Tel: EUSton 1639 | 


ae. 
pitt 


tee 


oot 
Rarots 
it 


{DC/AC CONVERTERS: 


Eh TRANSISTORISED, ELECTRONIC 
3 AND VIBRATOR MODELS 


available for operating practically any- 

zt, thing—from an electric shaver to a 

if television—from battery or DC Mains 
act re supply. 


sr 3. 
iy 


Valnadio 


Dept. WW/C Browells 
Middlesex Feltham 4242 
London Office : 

57 Fortess Rd., N.W.5 


S= 


Lane Feltham 


GULliver 5165 


OCTOBER, 1959 WIRELESS WorLD 


DYNATRON have nearly 30 years 
experience in building the best possible 
equipment for reproducing sound. 
Their leadership is based on three things. 
Advanced design. Scrupulous attention 
to detail. And the narrowest tolerances in 
the industry. This last point is especially 
important to Stereo enthusiasts. 

For it ensures that matching units really 
do match. Without this, stereo fidelity is 
impossible. Dynatron is never cheapest: 
it is always best! 


LF1iS.CS. POWER AMPLIFIER £20.5.0. 4-valve push-pull 
LF Amplifier, with auxiliary power supply for tuners, etc. 10 
watts undistorted output. F.R. 15-30,000 c/s flat within 0.5db. 
Neg. Feedback 20db. Hum and noise 80db. below 10 watts. 1 volt 
R.M.S8. input for full output. 


LF16.CS. POWER AMPLIFIER £17.10.0. Specially designed 
as second channel amplifier in stereophonic systems. Specifi- 
cation identical to LF15 but auxiliary power outputs omitted. 
Mains output socket for gramophone or tape deck motors. 


TC16.CS. PRE-AMPLIFIER £27. Thisvery high performance 
unit comprises identical twin pre-amplifiers with a compre- 
hensive control system. Duplicated inputs for magnetic or 
ceramic pick-ups, Radio and tape deck, Two output sockets for 
recording purposes. Pick-up equalisation by selective negative 
feedback. Frequency response 60-15000 c/s within 1.0db. 


COUPON-~~ 


STEREOPHONIC 
OR MONOPHONIC 


DYNATRON 


BUILD 

TO 
LABORATORY 
STANDARDS 


Will you please send mea copy of the DYNATRON 


“High Fidelity Audio Equipment’ brochure 


DYNATRON RADIO LIMITED, 
Dept. 4, St. Peters Read, Furze Pistt, Maidenhead, Berks. 
Telephone: Maidenhead 6181/2 


‘ 
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ie 


it is extremely compact (Sjin. x Gjin. x 13in.) and has a performance 
and specitication unequalied by many much larger instruments. 
The D.C. coupied ampiitier (-3db at 6 Mc/s), voltage calibration, wide-range calibrated 


time base (-5 sec. to |p sec. per om.) and a precision fat-faced C.R. Tube 


TELEQUIPMENT LTD 


313 Chase Road - Southgate - London N.14 - Tel: Fox Lane 1166 
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reality of Hi-Fi with this superb 


| REO STEREO AMPLIFIER 


price. 


10 WATTS 
QUTPUT ON 


required. 


Designed specifically 
for the serious stereo- 
phonic enthusiast 
and available ata 
really competitive 


EACH CHANNEL 


No additional pre-amps 


» 


FEATURES 


wmec 


Two identical matched power ampli 
fiers, two identical pre-amplifiers, on 


a single chassis. 


High sensitivity suitable for all types 
of high fidelity pickups. 


C core transformers for high efficiency 
and small magnetic field. 


Switched tone controls for accurate 
matching between channels, with 
true “ flat” position. 


Sile R 3()) ARIES Today you can enjoy the ultimate 


RETAIL PRICE 


£33.10.0 


FOR THE DISCRIMINATING 


@ Separate tone 


controls for each 
channel to enable the response of the 
separate channels to be controlled on 
monaural sound, 


Separate inputs for pickups, tape 
decks and radio. 


Recording characteristic correction 
for 78 and L.P. records. 


Long switch spindles and separate 
escutcheons to enable amplifier to be 
built into customers’ cabinets 


@ Power available to drive tape deck or radio feeder unit. 


WRITE 


FOR 


LEAFLET 


STEREO AMPLIFIER 


AIRMEC LIMITED 


HIGH WYCOMBE : BUCKS 


Telephone: High Wycombe 2060 
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Transistorised 
Four-Channel 
Mixing Units 


This Pye 
’ fully 
sistorised 

channel Audio 
Mizing Unit meets 
the need for a port- 
able high-gain mizing 
amplifier which may be 
used with equal facility 
for sound and TV outside 
broadc« 1uriliary studio 
installation for augmenting 
and, in an emergency replac- 
ing, existing mizing facilities. 
The removable A.C. mains power 
unit can be quickly replaced by 

either an accumulator untt or a 
battery unit. Robust and light—tt 
is easily carried in a brief case—this 
unit will prove invaluable to mobile 
recording and news-coverage teams. 


The rear view of the Audio 
Mizing Unit (Type 3053) shows 
the A.C. mains unit partially 
withdrawn, Any of the power 
input units which can be 
supplied as accessories (shown 
below) to the mizer can be 
inserted in the position shown. 
As well as the mains input 
socket and fuses, the picture 
shows the 4 channel input 
sockets, the output sockets 
and terminals. 


On the Audio Mizing Unit 
(Type 3803) a peak programme 
meter is provided in 

place of the VU Meter 
together with its 

associated PPM 


Amplifier. 


PYE LIMITED 
Sales Department 
serevision Transmission Division 


CAMBRIDGE 


OcToser, 1959 Wrretess Worip 


EMPRESS RADIOGRAM AND TUNER CHASSIS 


STEREOPHONIC AND A.M./F.M. 


S.$.8 STEREO R.G. CHASSIS 26 Gns. 7 4 


8 Valves. Ganged Bass and Treble Controls. 
Dual Volume Controls with Concentric Knobs. 
3 Wavebands: L. M. and F.M. 
Built-in Ferrite Aerials. 
Extremely. High Sensitivity on F.M. 
3 Position Amplifier Switch. ; me acer eee cee 
l. R.H. Channel only (Monaural) — ELE LL OES EE OE 
3} watts Gram or Radio. “oe 3 to - =" 
2. R. & L.H. Channels (Monaural) 
7 watts Gram or Radio. 
. R. & L.H. Channels (Stereo) 
7 watts, 
Dipole and all leads supplied. 
Dia! size L5in. x 6in. 15 ohm. outputs. 


R.G.9 A.M./F.M. CHASSIS 25 Gns. 


9 Valves. Push Pull Output. 6 Watts 
Built-in Ferrite Aerials. 

Magic Eye Tuning. 

Extremely High Sensitivity on F.M. 

4 Wavebands. L.M.S,.& F.M. 

Dipole and all leads supplied. 

Dial size 15in. x 6in. 

15 ohm. output. 


T4 F.M. TUNER CHASSIS 13 Gns. 


4 Valves. Self Powered. Low Radiation. 
High Sensitivity. Permeability Tuned. 
Frequency Range 85—100 me/s. 
Dimensions L, ll}in. H. 4in, D. 5}in. 
Dipole supplied. 


FMTS.Sv. A.M./F.M. Tuner Chassis—{9 Gane. 
SA4. 4 Valve Stereo Amplifier—gg 0.04. 


Manufactured by :— 


48-56, BAYHAM PLACE, LONDON, N.W.1. costae 8; 
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A REVOLUT REnearny NEW BRITISH INVENTION, 4 


%& Uses standard 

tapes 
%& Plays at 74” 

per. sec. or 3 

other speeds 2 
¥%& Records direct 


from radio or i 
microphone 


%& Erase and 
fast rewind 


FULLY 
GUARANTEED 


Instantly turns any gramophone 
into a first-class pe Php nme 


and back into a record- — = in a moment! 


Gramdeck is completely mew... a revo- Everyone 1s praising the Gramdeck. “ The 
lutionary and ingenious invention that instantly quality is at least equal to that obtained from a 


iu 


turns your gramophone into a tape-recorder good microg disc,”” says a leading pro- 


and back into a gramophone at will! Slip the fessional journal 
Gramdeck on to your turntable and you have WORKS FROM ANY RECORD 
the finest tape-recorder you’ve ever heard! PLAYER OR bg sahrntrnccscnge 
Lift it off... your gramophone is ready to play iram reproduces with a 
records again. There are no motors or valves eee ee ptt in 1b readth of tone. Because 
to go wrong—and you get a quality of repro- tie gh a wing rates sap ew in your P high- 
duction that has to be heard to be believed! cali epanceeiice wits mead aes ally 
require ill details, specifications . photographs, 
£1 7-11-O Complete with 44 asy tern c., are given in the Gramdeck 
ook r vour FREE copy, today. 
Lustraphone moving-coil microphone. ; MADE BY THE FIRM THAT MAKES 


F MICROWAVE WAVE-GUIDES FOR 
€13-12-0 Without microphone ; \  VISCOUNTS AND. BRITANNIAS 


or tape. FREE BOOK—POST NOW! 


EASY TERMS 


* Ingenious—simple 
think of it befc re! THE TAPE. RECORDER 
“Ingenious and robust.” — BRITISH at ND 
RECORDING ASSOC IATION JOURN 
“Quality of reproduction excel lent 


results . potential is ne us both je- : t 7 NAME 


signer and manufactu 
—BRITISH RADIO & T v RE T Al i ERS" RE VIE x 


“ Better than many s« call ec ao -fir y ADDRESS 


Gr Sener 


Gramdeck 
RAMOPHONE TAPE RECORDER M@™ 
HIGH acon TAPE-RECORDING FOR EVERY HOME 


GRAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDER 


(Dept. WW 802) 29 Wright’s Lane 
Kensington, London, W.8 


XS2__ Dry Reed Relay Insert 


A gold plated relay contact hermetically sealed in inert gas 
for absolute reliability, high speed and low contact bounce. 


mum current - 250 mA 
mum resistive load ” iS W 
mum closed resistance... 50 mQ 


maximum open resistance... 5 x 10°2 


nominal operate ampere turns 120 AT 
nominal release ampere turns 60 AT our Technica’ Service Department is ready to 
operate time less than s 2 mS provide further details of characteristics 
bounce time less than 0.5 mS or application. 

release time less than 0.5 mS 


Switcde to Cold Cathode Tubes 
a 


for the most modern electronic 
switching and control systems 


Hivac cold cathode tubes provide flexibility, economy, 
long life and reliability 


diodes 

stable diodes 
difference diodes 
triodes and 
tetrodes 


the range includes 


our Technica! Service Department is ready to 
provide further details 0, their characteristics or 
application. 


STONEFIELD WAY: SOUTH RUISLIP: MIDDLESEX 
Telephone: Ruistip 3360 


S & Cit 
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Teper Tab terminations used on co-axial cable Edge-on connectors on printed circuit board 


° 


Sobell 17° portable T.V. 
plus V.HF. radio 
receiver, employing 
devices s/lustrated above 


WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD- 


Lendon Office: Dept. 14, 60 Kingly Street, W.! Telephone: REGent 2517-8 and 3681-2-3 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
* Trade Mark of AMP incorporated, U.S.A. AP-89 
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NEW MODELS! 


: GOODMANS 
y 


For High Fidelity .. . The superb ‘G’ Range for 
High Fidelity Monophonic and Stercophonic 
Sound Reproduction. 


Send coupon today, for full particulars of these truly 
High Fidelity Loudspeakers. The “G’ Range Loudspeak 


Manual is free on request 


4 AUDIOM 
Bass Woofers 12” and 15” 


of| 0/0 F§ 


aH I i Mid-range and Treble A. L/ 120 15 (30)watts STEREOSFERE 
PRESSURE UNITS AXIETTE fl 8” Model Full-Range Reproducer Omnidirectional Units 
ee 


ease send me without cost a copy of Goodmans | 
Range High Fidelity Loudspeaker Manual G oO oO D IVE A N Ss 
s me . ee ° ° | 


GOODMANS INDUSTRIES LIMITED Axiom Works, Wembley, Middx., Eng 


Cables Goodaxiom, Wembley, England 
eee eee ee eee «OTHE World's largest exporters of High Fidelity Loudspeakers 


4 Twin Diaphragm 
TRIAXIOM 3 Element Full AKIOM Twi taphragm Full 
Rang Laatenien 0, Se" eee OS 


para. 


D 
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The reliability of the Brimar ‘T' range 
of vaives has been ‘‘bullt-in'’ as the 
result of experience gained from a 
programme of examination and test- 
ing. One of these tests is illustrated 
Sub-miniature . vaives for use in 
guided missiles are being micro- 
scopically examined for mechanical 
defects. The degree of magnification 
Ss more than sufficient to ensure 
that no fiaw in the structure can 
escape detection a vital precaution 
in equipment which is subjected to 
extreme stress and strain. The in- 
formation derived from this and other 
tests on vaives for special applica- 
tions is used to improve manufac- 
turing techniques on commercial 
types, so making Brimar the obvious 
choice when the demand is for a 


reliable vaive 


better make it RIMA 
ee 


COMPONENTS Standard Telephones and Cables Limited 


GROUP Registered Office: Connaught House, Aldwych, London, W.C.2 
VALVE DIVISION: FOOTSCRAY - SIDCUP - KENT. FOOTSCRAY 3333 
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Military 
Communications 
Equipment 


P ~# % ie 


litary transmitters and receivers by Mullard 
iipment Ltd. are specially designed to meet 
he exacting conditions of modern mobile 


wartare 


The current range provides a wide choice of 
equipments that are as compact and robust in 


construction as they are reliable and consistent 


H.F. Transmitter C 11, suitable 

or use as a fixed or mobile station 
with facilities for speech and 

c.w. or c.f.s. keying. The 
equipment includes a built-in 
amplifier for intercom, requires no 
netting’ procedure and is available 
in versions for 24V d.c. or 100- 
240V a.c. operation. 


‘ 


trated literature is available on request MULLARD EQUIPMENT LIMITED 


A COMPANY OF THE MULLARD GRrovur 


Mullard House 
Torrington Place, London, W.C.1. 


Telephone: LANgham 6633 
MME 641 
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rFRANSISTOR A.1 AMPLIFIERS 


D. D. Jones, Msc, pic, and R. A. Hilbourne, Bsc. This book, 
the first of its kind to be published in Great Britain, deal 
systematically with the design of transistor audio 

frequency amplifiers, and gives the circuitry and design 
details of a versatile range of amplifiers, including both those 
for high fidelity reproduction and for public address 

systems. Essential to engineers designing transistor audio 
amplifiers for the first tin 

21s net by post 21s 10d 


WIRELESS SERVICING MANUAI 

W. T. Cocking, MIE! This, the ninth edition of a standard 
work which has come to be recognised as a reliable and 
comprehensive guide for amateur and professional 
alike, has been thoroughly revised and set in a larger and 
handier format. Essential testing apparatus 1s described, and 
logical methods of deducing and remedying defects are 
explained 

17s 6d net by post 18s 8d 


SECOND THOUGHTS N RADIO THEOR 
Cathode Ray of *‘ Wiretess Worip.”” Forty-four articles 
reprinted from the popular “* WIRELESS WORLD” series, in 
which the author exam! various aspects of elementary 
radio science, explains them clearly, and shows that there may 
be more behind them than is apparent from the usual text 
book. This volume deals with basic ideas; circuit elements 
and techniques; circuit calculations; and some matters 

in lighter mood 

25s net by post 26s 4d 


ON RADIO 


ADVANCED THEORY OF WAVEGUIDES 
L. Lewin. Sets out the various methods that have been 
found successful in treating the types of problems arising in 
waveguide work. The author has selected the number of 
topics as representative of the field in which the micro-wave 
engineer 1s at present cngage 

30s net by post 31s 


BASIC MATHEMATICS FOR RADIO 
AND ELECTRONICS 


F. M. Colebrook, Bsc, DIC, ACGI. Revised and enlarged by 

J]. M. Head, MA (CANTAB). Presents in readable form a 
complete course in basic mathematics for engineering student 
of all kinds and leads on to the more advanced branches 

of mathematics of increasing importance to radio 

engineers. In this revised edition the chapter covering the 
application of mathematics to radio has been enlarged, and 
many new subjects are included 

17s 6d net by post 18s 6d 


ABACS OR NOMOGRAMS 

A. Giet. Translated from the French by H. D. Phippen and 
J. W. Head. This book not only demonstrates the many and 
varied applications of the abac or nomogram, but shows how 
even those without highly specialised mathematical 
knowledge may construct their own charts. It deals 

with both Cartesian abacs and alignment charts and contains 
a large number of practical examples in mechanics 

physics and electrical engineering 

35s net by post 36s 


Published by Iliffe & Sons Led Dorset House, Stamford St. London SE! 
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Multitone 


leads in pocket 
staff location f 


| 
| 
| 
| 
ob 


| 
| 
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| 
| 
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Additional Facilities 
By far the largest number of hospital 


and industrial installations of the pocket 
receiver type in this country, and 
overseas, are Multitone. Our selective 
induction system “ Personal Cal! ” is 


ELECTRONIC TRUNCHEON 


The Electronic Truncheon is no bigger than 
standard equipment carried by guards and serves 
the same purpose, but inside there is a trans- 
mitter which, when the button is pressed, sends 
out a signal. This is picked up by the loop of 
wire around the area to be protected. The pulse 
is used to operate a small receiver, which auto- 
matically switches on any form of electrical 
alarm. It can be operated from any point in the 
area. 


saving time, money and worry in well over 
100 different types of industrial concerns 
from airports to zymurgists. (We are 


looking for a Quill Manufacturer to INTERNAL TRANSPORT COMMUNICATION 


The Multitone “ Personal Call” loudspeaker- 
receiver has been designed to solve the problem 
of conveying verbal instructions to transport 
vehicles used for handling loads inside a given 
area. Messages can be conveyed to all or selected 
vehicles from the central transmitter. 


complete the alphabet.) 

The new MULTI-CHANNEL equipment 
provides over 400 individual channels 
using the new flat Receiver (as illustrated). 


MULTITONE INDUCTION SYSTEMS CAN 
SOLVE YOUR STAFF LOCATION PROBLEMS 


THE MULTITONE 


I personal Ga 


system of staff location 


% Equally suitable for large and small] areas or 
concerns 


* Low rental terms 
% Virtually no internal wiring 


eo ne 


EE 


(the * peep-peep’ in the pocket), che only staff location system worth installing. 
Write or "phone for further particulars. We can be found in 10 seconds. 
MULTITONE ELECTRIC COMPANY LTD., 12/20 Underwood St., LONDON, N.1. (CLErkenwell 8022) 
E 


LIST No 70 ; BIT 


THE tool for Electronic Circuits 
also by 


AIDCOLB, 


(Regd. Trade Mark) 


Soldering Equipment 


SHARP HEAT FOR QUICK 
jointing of transistors, resistors, and 


all classes of miniature components 


SUPPLIED IN ALL 
VOLT RANGES 


ADCOLA 
‘LONG LIFE Bits 
FROM STOCK 


MLUSTRATED ACTUAL SIZE 


Electrical standards apy 


leading cour 


Catalogues of the Adcola patented 
and registered design soldering 
equipment on request from 


Head Office, Sales and Ser 


ADCOLA 
PRODUCTS LTD. 
GAUDEN ROAD 

CLAPHAM HIGH ST. 
LONDON, S.W.4 


Ke 


Telephones — 
MACaulay 4272 and 3/0! 
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can be solved with 


—" 
FLE LE 
“SHASTING 


HE “ impossible ” becomes 
practical with the applica- 
tion of flexible shafting. 


We are experts in this rapidly 
developing field and can show 
you how to operate any element 
requiring rotation or push-pull 
movement. or both. Distance 
from control to point of applica- 
tion presents no difficulty. 
Consult us on any of your 
remote control problems. 


Flexible Shaft Handbook available to 
technicians on request to Dept. W. 


FLEXIBLE SHAFTING FOR 
REMOTE CONTROL POWER 
DRIVES AND COUPLINGS. 


ANMBUSTRIAL DIVIsSIon 


THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD. 
Britannia Works, St. Pancras Way, London, N.W.1. 


EUSton 5393 R.C.5 
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INSTRUMENT CENTRE 


20 QUEEN ANNE STREET, LONDON W.1 


Telephone: IMPerial 6000 
Press Enquiries: LANgham 4251 


and advice on: 


%* Electronic and nuclear instruments 

* Navigational and survey equipment 

* Optical and ophthalmic instruments 

* Laboratory, medical and X-ray apparatus 

* Instruments for process control and automation 
% Kinematograph and allied instruments 

* All industrial instrumentation 


Spoce donoted by SIEMENS EDISON SWAN LTD., 
ISS CHARING CROSS ROAD LONOON, W.C.2 


THE SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION 
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Qimstiong WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7 


N EW AMPLIFIER 


AND CONTROL UNIT 


Illustrated is a COMPLETE STEREO AMPLI- 
FIER (£29/10/-) consisting of one Control Unit 
and two A6 Amplifiers. Each Unit plugs directly 
into the back of another—simple but ingenious. 
The Control Unit with one Amplifier plugged 
into it (£19/12/6) can be used as a straightforward 
MONAURAL AMPLIFIER allowing subsequent 
conversion for STEREO at any time in the future 
by simply plugging in a further A6 Amplifier. In 
addition, the Control Unit with one Amplifier can 
be used as a Stereo-Converter to adapt an existing 
amplifier or radiogram chassis. A6 AMPLIFIER £9.1 7.6 
The illustration shows all three units plugged to- J 

gether but a connecting lead can be supplied should @ 6 watts Push Pull High Fidelity Output. @ Frequency 


. : : e 15-35,000 c.p.s. + 2dB. @ Distortion. Less than 
ou wish to separate them. Response 1 SW C-P 
tL SE, 0.5%. 2 14dB Negative Feedback. 2 Loudspeaker Out- 
Post this coupon or write for descriptive literature and details of | put 3, 74 and 15 ohms. @ 13in. x 3}in. x 5in. high. 
Home Trial facilities, Hire Purchase Terms and Guarantee or cail 


at our Holloway Showroom for full, unhurried demonstration and 
professional advice on your installation. Open 9-6 weekdays and 
9-5 Saturdays 


PCU21 CONTROL UNIT £9.15.0 
@ Stereo and Monaural Inputs for Pick-ups, Radio and Tape 
Playback. @ Stereo and Monaural Outputs for Tape Record- 
ing. @ Separate Wide Range Tone Controls. @ Infinite 
Balance Control. @ 13in. x 4$in. x 2h4in. high. 


NAME 


ADDRESS 


WOA 


We proudly draw attention to our newly 
designed FIST MICROPHONE and UNI- 
VERSAL HANDSET, which find applica- 
tions everywhere where quality, toughness 


and serviceability are major factors. 


FIST MICROPHONE 


Moulded in Nylon, this attractively 
designed unit is weatherproof and almost 
indestructible under the most adverse 


UNIVERSAL HANDSET 


Moulded in Propionate—one of the 
toughest plastic materials ever pro- 
duced, this beautifully styled, robust 
and lightweight instrument ts designed 


conditions. It has a positive action to accommodate any known Trans- 
Double Pole Changeover Switch, and mitter or Receiver Inset Built-in 

' Double Pole Changeover Switch 
is available with either Carbon or Electro = dee aeateniie Reneiheed: Muanie 


magnetic Transmitter. When ficced with Moving Coil, Electro-magneti<, Single 
Carbon and Double Button Carbon 
For use on Radio Stations, Mobile 
Radio Walkie-Talkie, Police Car- 
Radio, etc 


the E/M Inset it also operates as a Receiver 
For use on Mobile Radio, Walkie-Talkie 
Police Motor-Cycle Wireless, etc 


Handsets; Microphones; Headsets; Headsets with Boom Microphone; 
Details of all S. G. Brown Headsets with Throat Microphone; Transmitter Insets; Receiver Insets; 
products sent on request Hospital Headphones and Pillowphones; High Fidelity Headphones. 


SHAKESPEARE STREET e WATFORD ec HERTS 


LTD. 


Telephone: Watford 2724! 
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landlines 


.V.H.F. Rural Radio takes over! 
CHIEF CHARACTERISTICS 


Specifically designed to extend all normal When you’re miles from civilisation with an important job to do, the telephone can 
telephone facilities over v.h.f. links. play a vital part in solving problems. But perhaps physical conditions make the 
Operates on 156-184 or 54-84 MC/S laying of cable or landlines difficult or uneconomic. What then? Why not let Rural 
hand Jartert , , / - - > . 
roe —— ‘f — yA oe Radio take over? This A.T.E./Marconi radio telephone is not limited to simple 
fandopy $4 ansmmit. i D - nd 

ted exchange sets and relay sets are point to point service but can connect isolated subscribers into telephone exchanges 
available to integrate with all types of of all types without introducing special operating procedures. Rural Radio equip- 
> - «(ant * one “i 
exchanges (with R.F. powers up to soW). ment will also provide junctions between exchanges with all normal signalling 
Together with aerials, diplexers, etc. - , P . 

facilities including dialling. Sets are available for operation from mains, or from 
car batteries. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 ATE, MARCONI 
MARCONI’S WIRELESS TELEGRAPH CO. LTD. MARCONI HOUSE, CHELMSFORD, ESSEX 
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PIN 


Transistors - Printed Circuits - 


| 


actual 
size 


POINT SOLDE 


“AS LIGHT 
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RING 


Miniaturized Equipment 


AS A PEN” 


VOLTAGE 


.220 
C.125 
c.115 

50 
A or B.6 
A or B.12 
A or B.24 
A or B.28 


INTERCHANGEAB 


230/240 
220/230 
120/130 
110/120 
48/52 
6 

12/13 
22/26 
26/28 


LE SPARE BI'S 


bn 


4). ie. Wiss 


=| Je Je 
WA 


ie. 


im 


3/16" Hea 
am Doty 


SP 2ectston 


A.N.T. 


7/8 
Tel.: 


SOLDERIN 


E.X LIMITED 


G IRON 


IDOL LANE - LONDON 


MANsion House 2716 


Now the 


A.L/120 
at £29.10.0 


Coaxially Rinsiniaets 
Precision Built mounted mare 

12° Unit mid-range HEF. Unit 
Radiator 


Few other systems can compete with 
the A.L/120 in performance and of 
these none can compete in price 


The A.L/120 is an extremely compact full range multiple 
radiator High Fidelity Loudspeaker System, engineered to 
provide full scale performance at the lowest possible cost 
and in the smallest possible space. The A.L/120 measures 
only 24” x 114” x 144” and will handle a maximum power 
of 15 watts, with an overall frequency coverage of 35-20,000 
c/s. The enclosure is made from thick non-resonant 
material, veneered and hard waxed polish, and will fit 
discreetly into any furnishing scheme. 


‘ae COODMANS faa 
I | 


1 GOODMANS INDUSTRIES LIMITED 1 


| Post this coupon now for your FREE copy of the NEW HIGH I 
} FIDELITY LOUDSPEAKER MANUAL wo: 

GOODMANS INDUSTRIES LTD. Axiom Works, Wembley, Middx 

i - Tel. : WEMbley 1200 (8 lines Grams : Goodaxiom, Wembley, England { 

Name .... wes j 

J Address ... ' 

' i 

5 Europe's largest manufacturers and the | 
World's largest exporters of High Fidelity Loudspeakers 

cIOWW i 
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we can get 


you out ofa 


rectifier problem 


We, that’s the M-O Valve Co. Ltd., have spent over 

40 years bottling up hard valves, soft valves, tough 
going-aloft valves, standard valves, valves to 
government specs. ..so we know how you feel in there. 
But we're used to it, because now we've acquired a rare 
collective know-how that can beat most valve 
problems. And of course, it’s backed by the brilliant 
research, progressive development and flexible 
production you'd expect us to have. Next time you're 
enveloped ina valve problem, let us know—if we 


haven't aready-made type for you, we'll see if we can 


make you one to measure. 


Pe. 


XEN 
ON FitLen TYPE. 7, 
. e M- 


goi 
ime 
and has better p 


‘ng along? OV range wi] 
MERCuRy 


l kee 
LV safe ti 


‘ty ratings too, 
"ve had over 30 
ty ~ UPC Of rect fig 


JOU Can get. There’ 


years 
YT. AS you'd 
8a range of 
VACuy 
M 

setae a TYPE Too many e 
ties 3i-phase, full-wa 
¥4QULY, 450 to > ' aa 

0 t ?<8,000V rms.) 
“ what types 


‘JU details 


ven to give Youan 


» high voltage, Special 


You're; 
u're interested in and we'l] 


valves are obtainable from 


THE M-O VALVE CO. LTD 


BROOK GREEN * HAMMERSMITH * LONDON W.6 


A subsidiary of the Genera! Electric Co. Ltd 
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NORTH LONDON’'S 


ek 


A selection from our extensive stock available 
for immediate delivery 


MAIL ORDER 
SPECIALISTS 


GOODS DESPATCHED BY 
RETURN 
CARRIAGE FREE! PACKING FREE! 
INSURED FREE! (U.K. & B.F.0.) 


OVERSEAS ORDERS SENT FREE OF PUR- 
CHASE TAX AND SHIPPED PROMPTLY AT 
MINIMUM COST 


@TAPE RECORDERS 
firenell Mark 
Yerrograph 4A N 
Grundig “ Cub 
Vortexion WVA 
Wyndsor Viscount 

eA 
Armstrong Mark LI and Pre 
Dulci DPA1O and Contr n 
Dulci DPA1O and Pre-Amp 


~ 
Ono OOOre 


Amp 


ee 


Point 


leak TLI2 Pius and Varisiope 
ut 
Pre-Amp 
and Control Unit 
Junior i Mark II Unit 
@STEREO AMPLIFIERS 
Avantic SPAIL combined amp and pre 
aap 
Dule Mtereo 2 
twin power Amy 
Duici Stereo Eight 
DPA1O Azplifiers 
Leak Stereo 2) Amp 
Stereo Pre-Amp 
Pamphonic tere 
Quad 22 Control Unit with t 


Quad Mark Ll and 


“ Cadet 


cooo co oooo ooCoCoO 


with SP44 


$000 


egrated Ster 


eooooosos © 


i ~ 
oc coc of @  @ 


Amplifiers 


All ampe and 
@TUNERS 
Acoustical Quad PM 
Armatrong 8TS AM FM 
Pulcl FMT /2 (Self-Power 
Dalci F.M. (Se f Powered 
Dulci HiT’? AM. PM (Self-Power 
Jason Prefect 
Jason J.T. V. Tuner 
Leak Trough -line 
Rogers FM. (Se 
Rogers Switched FM. Unit 
@SPEAKER AND EQUIPMENT CABINETS 
W.B. Prelude Reflex Speaker Cabinet 
x Corner Cabinet 


@ Customers selected equipment expertly 
assembled at moderate cost. 


Tn 


HMOMAIMNOQI@-3 


WE EXPORT TO U.S.A. & CANADA 
INSURED & CARR. PAID 

Decea Stereo Pick-up with Arm type FFSS 
$46.35 (£16.9. 6) 


Special quotations for other countries 


P.M. (Self-Powered 


pe 


{- Powered) 


PR FD BD PEM PD PEO PD PD 
HNod—ieehto 
AESNwBdaEo~I 
CLOLARWBOBO@® 


i 


eOo°o°o°o 


Wharfedale Column “S"' Cabinet 


Hours: Monday to Saturday 3— 
(Thursdays 1 p.m.) 


(SALES) LTD 


7, THE BROADWAY, WOOD GREEN, LONDON, N.22 


C.C. GOODWIN 


4T R200 Motor only 
4T200 with Tx88 Pickuy 
Type B 


llaro 
ollarc 
onnotisseur 
varrard 301 
arrard 301 with Strob« 
jarrard §=4HF/GC8(H) 
Jarrard RC&S 
jarrard RCOS 
Jarrard 4HF/GCS10 Stereo 
jarrard TA. AC/DC 3-speed Motor and 
Pickup 
Garrard TA/Mk. II 


» GLAO (Cartridge extra 
5 


CH PDOOHLOrOWNW 


Philips AG2009 
Many 


aiso available in Cabinets 


4 


EF 


‘ 
ri 
G 
‘ 
joodmans Axiom 3 
Quad E 
4” 3-way speaker system 
.. Tweeter LPHO5 
Stentorian Sin. HFS12 
Stentorian Sin. HPSI6 
Stentorian HF9)2 
rian 10in. HF 1012 
l0in HF1LOL 


tetpinte tn Stn ste tote te 


bs 
lade ded il dededod 


orian 


sdale Super 3 
harfedale Super 8FS8/AL 
Wharfedale Bronze 10OFSB 
Wharfedale Golden 10F8B 
Wharfedale Coaxial 12 
Wharfedale Baffle 3-speaker 
@PICKUPS, STEREO AND 
BJ B.8.R., Collaro, Cx 
Leak, Goldring, Philips 
Cartridges and Styli 


“COMPARATOR” DEMONSTRATIONS 
HIRE PURCHASE AVAILABLE 


Callers note : We are 200 yards from Wood 
Green Underground Station. 


BRremmrommre 


C 
1¢ 
MONAURAL by Acos 
nnoisseur, Decea, Garrard, 
Ronette, Tannoy, including 


Unit 


Tel. : BOWes Park 0077/8 


wllers ceranics 


FOR INDUSTRY 


We specialise in the manufacture of PORCELAIN 
for general insulation 


REFRACTORIES 


for high-temperature insulation 


High quality material and dimen- 
sional precision are attributes of 
Bullers die-pressed products. 

Prompt delivery at competitive 


prices. 


FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 
for capacitors 


BULLERS LIMITED 


MILTON ~- STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone : Tipton 169! Phone: MANsion House 997! 
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hits 


What's this 
“4 true depth 
reproduction 


~. fusiness ? 


It’s the nearest we can get to describing 
the difference DULCI equipment makes 
to your listening pleasure. We know it’s 
true—but we don’t expect you to believe 
us—trust the evidence of your ears 
Have a chat with your local DULCI 
dealer and hear DULCI in action for 
yourself. He has been carefully chosen 
because he, too, is an enthusiast who 
knows your problems—and can help 
you solve them. Ask him about the price 
at the same time—we’re not giving them 
away but you won’t get better equipment 
for the price anywhere. You see, we 

-d DULCI PRODUCTS in the 

f that there were people—you, 
perhaps—who can’t afford to pay the 
earth for sound reproduction equipment, 
yet are too knowledgeable to put up with 
second-rate stuff. How right we were! 
We try to take as much care over 
designing and making the equipment we 
sell to you, as we do over our own 
personal Hi-Fi and Stereo set—for we are 
lucky enough to be enthusiasts ourselves 
who take a genuine pride and pleasure 
in our joD 


“STEREO EIGHT” 
Twin Channel 
Pre-amplifier 


We are not going to insult your 

intelligence by trying to sell you individual 
ts through this advertisement alone. : ty 

hese brief details of some of our lines, ‘ “STEREO TWO” 
will, we hope, whet your appetite. If ; Twin Channel 
you are interested in one or more of these Pre-amplifier 
items, fill in the coupon. We will send 
you fuller details and the name of 
your nearest DULCI dealer. PI cond eno taller tat ation on DULG! 


MONO 
STERED 
TAPEUNITS 


AMPLIFIERS 2 TUNERS  RADIOGRAM CHASSIS 


Name 


Address 


Write for illustrated Brochure 
LEE PRODUCTS (GREAT BRITAIN) LTD. SAE ON 
Elpico House, Longford Street, London, N.W.1 (SLOCK CAPITALS PLEASE—IT’S QUICKER !) 
Tel: EUSton 5754 


"inet 
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CITY SALE & EXCHANGE LID 


93-94 FLEET ST., LONDON, E.C.4 Phone: FLEet Street 9391-2 


WE ARE SPECIALISTS IN THE BEST HI-F! EQUIPMENT 


SHOP SOILED and 
i 
—e SECONDHAND ITEMS All Records and Tapes 


Quad 22 Stero Control £25 0 Rogers Stereo Pre- 
Amp.and Two Cadet 
Quad Main Amps £22 10 Amplifiers . £30 0 by return. Stylus, Sap- 
Pye Mozart Ame., 
Leak Point One Stereo £21 0 fitted to Lowboy ... £49 10 phire or Diamonds. 
Pye 5/8 Amp. £22 10 
Pye Spk. Walnut 

Cabinet £i5 0 
Sandfilled Corner 
Pilot Stereo amp £33 12 Baffle for |Oin. unit £7 10 able. Microphones for 
Quad FM Tuner £19 19 
Wharfedale |2in. coax 9 Wave Band Tuner, 

spk. £25 0 Bass and Treble recorders. 
controls ............... £12 10 
Reflectograph T/Re- Rogers Stereo Con- 

corder £98 14 trol . £17 10 


Reflectograph 500 
Tanberg stereo T/Re- s/soiled Tape Re- 
corder £119 14 0 COFdOP ......00. £75 0 


H.P. TERMS ARRANGED 
PART EXCHANGE A SPECIALITY 


supplied. Postal Orders 


Leak Stereo 20 £30 9 Books on tape recorders. 


Audio Master Stereo £35 15 Sound equipment avail- 


all purposes and 


ils now 
, ‘ark of. 5 / 


New techniques demand new tools Transistors, printed 


circuits, sub-miniature components can now be soldered 
more accurately, with much less effort, without risk of 


damage to adjacent components with the feather-weight 


pencil-thin Oryx. Available in seven models for continuous from 


working up to 470°C. Widely used by instrument 25/ 


makers, electronic equipment makers throughout the 


world. It will pay you to give the Oryx an extended subject 


trial om your own production lines “ EXCLUSIVE ORYX FEATURES 

* Low voltage (6-24 v absolutely safe, therefore ideal for female 
For QUICKER ... iis esdeilainiatiniessei 
BETTER Joints 


at less cost! 


overheat during extended use 


Uses renewable, interchangeable, corrosion-resistant bits 


or mica insulators 


Ideal for battery-operated mobile service on cars. truc ks, aircraft 


* 
*% Patented heating element has no ceramic spacers 
* 
* 


Write now for Efficiency equal to mains-operated 80-watt iron at fraction of 


illustrated Folder weight and size 


and Price List *% Fully guaranteed against breakdown for twelve months 
O RYX ORYX ELECTRICAL LABORATORIES LTD., 
DOMINION ROAD, WORTHING, SUSSEX. Tel.: WORTHING 9895 
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Decade 


TROCHOTRON ET51 


Counting speeds of 1 Mc/s and above, and a current 
output of 5.5 mA this is the performance of the new 
Mullard ET51. 


The ETS1 is a trochotron decade stepping tube which may 
be used as a counter or selector. It has a comparatively 
large output which is sufficient to drive a direct read-out 
number tube or a decade point indicator tube. 


The high speed capabilities of this tube are of particular 
. use in nucleonic scalers, decimal computing equipment 
placement for the American 6700. It is . ee : . heal 
ae : and electronic switching circuits. In these and similar 
fully available and you are invited to write licati he ET aie ettintihie ibues a fe 
on your company notepaper for data on applications, t ° 51 with its relatively simple circuitry 
this and other Mullard counting tubes. can effect considerable economies compared with more 
conventional methods. 


The ET51 may be used as a direct re- 


wie. 
NT aes ae 


sic salen 
MULLARD LIMITED - MULLARD HOUSE 
GOVERNMENT AND 


INDUSTRIAL VALVE DIVISION ff TORRINGTON PLACE - LONDON - W.C.1 
Sites Sra el gah TELEPHONE: LANGHAM 6633 


1” 
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iz OUR RANGE OF PRODUCTS IS 

THE WORD MAXI ~Q IS THE REGISTERED | so creat THAT WE NOW 
TRADE MARK HAVE TO REQUEST THE AMOUNT 

. FOR OUR GENERAL 

OF DENCO , LIMITED sclee es aa tn a 


IT IS ALSO A GUARANTEE OF — Se 
WORKMANSHIP & TECHNICAL PERFORMANCE | ji44. in stamps. 


MODULATED TEST OSCILLATOR MT0.1 


% Provides a modulated signal suitable for I.F. alignment also trimming 
and tracking R.F. circuits. 
7 we is continuously variable from 170-475 kc/s and 550-1,600 


* Suitable for the alignment of transistor receivers. 

% Operates from a single 9-volt grid bias battery (not supplied) which is 
housed within the unit. 

te The case is manufactured from steel and is finished in silver hammer. 
The front panel is gloss black bearing white lettering. Dimensions are 
Sa x 445 x Bin. 

¥% Supplied with full operating instructions. 


PRICE £3/15/- 


PLEASE SEND S.A.E. WITH ALL ENQUIRIES 


DENCO (CLACTON) LTD. 


(DEPT. W.W.) 
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX 


your press tool costs 


he HUNTON 


UNIVERSAL BOLSTER OUTFIT 


in addition to the range of Punches and Dies 
tin. to 3zin. dia. available from stock, some of the 
tools usually required in the Radio and Electronic 
industries have been standardised for use with 
the Hunton Universal Bolster Outfit. Illustrated 
here are a few which can be supplied quickly or 
from stock. 

In London and Home Counties, ask for a practica 
demonstration in your own works. 

Write for illustrated brochure W.W.1 


HUNTON LTD. 


Phoenix Works, 
114-116, Euston Road, London, N.W.1 
Telephone: Telegrams: 
EUSton 1477 (3 lines) Untonexh, London 
MAIN DISTRIBUTORS FOR LANCASHIRE, 
YORKSHIRE AND CHESHIRE 
JAS. H. VICKERY & CO. LTD. 


21 Bradshaw Street, Manchester, 4 
Telephone: Blackfriars 322!. Telegrams: Vickery, Manchester 
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Plessey | 


“yp” 


Miniature Preset 


Otentiometers 


General Specification 


Standard re 


istance values 
1 kQ 2.2 MQ (in preferred values) 


Tolerance -t20% 
Lau ee 
Rating (total track... } watt at 55°C 

ubject to max. voltage not being exceeded 
Maximum voltage ..500 V 
Terminal rest 50 QQ) max. 


Total rotation 


tance 
290 min. 

Max. reststance change 

j 


due lo loading, 


h umidity » ek 


*The specification of the Red Spot ‘MP’ 
is as above except in the following three 
particulars: 

total track 


Rating } watt at 70° C, 


Max. voltage: 750 V. 

Terminal resistance: 10 Q max. 

rhe critical selection of all the materials 
used in construction together with scrupu- 
lous process control results in a robust and 
highly welcome addition to the wide range 
of high quality components made available 


to engineers by Plessey. 


For full details send now for leaflet 171. 


Overseas Sales Organisation: 
Plessey International Limited, Ilford, Essex - Tel: liford g0g0 


\ 


. & 


T= 


Actual size 


The Plessey Miniature Preset Potentiometers are rugged controls with 


moulded carbon tracks — and they are, in fact, the smallest available today. 


Eminently suitable for all applications where space is at a premium, 
these sturdy components are easily mounted on insulated panels and can 
be arranged in groups of four or more as required for television preset panels. 


Two forms are at present available: one, having a minimum of height 
from the mounting panel, is designed for screwdriver adjustment by 
engineers or servicemen, while the second has a knob for finger or screw- 
driver operation by the listener or viewer. Securing is by means of a 6BA 
nut. 


For more stringent applications in the field of electronic instruments, a 
further development of this fine component is now available and is known 
as the Red Spot ‘MP’.* 


[Plessey | 
essey a 


THE PLESSEY COMPANY LIMITED 


CAPACITORS AND RESISTORS DIVISION 
KEMBREY STREET SWINDON TEL. SWINDON 6211 


@ cra 
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There's nothing so good as building it 


JasONLit 


AUDIO-GENERATOR AG.10 


Capacity-tuned Wien Bridge gives excellent stability 
with low distortion. Output held constant over entire 
band. Model AG.I0 covers from 10 to 100,000 c/s in 
four ranges. A maximum of IOV is available from cathode 
follower output stage. The attenuator gives a minimum 
calibrated output of 100 microvolts. Square wave output 


Jason offer a number of 
test-equipment designs in 


Kit form or ready built in- Kit complete with building 


cluding §Audio-Attenuator, 
Wobbulator, Oscilloscope, 
Crystal Calibrator, Stabi- 
lised Power Pack. 

All are designed to high 
standards of efficiency. De- 
tails gladly sent on request. 


with an excellent rise-time makes the instrument valuable 
for checking all audio equipment. Output, level within 
1dB over whole range, available as sine or square wave 
as required. Square wave rise-time less than 2 micro- 
seconds at all frequencies. 

This instrument is designed in conformity with other test 
instruments in the Jasonkit range, and is complete with case. 


and operating manual 


£12 - 10-0 


Kit built and ready for use 


he 


@ ALSO AVAILABLE—AUDIO AND TUNER KIT DESIGNS 


BRITISH DESIGNED TO HIGH TECHNICAL 
THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) GT. CHAPEL 8T., OXFORD 8T., LONDON, W.1 


STANDARDS 


GER 0273/4 


foremost for Quality, 
Performance and 
Reliability— 


PIW Dia 27° 
20 Watt Max. 
Range 
1-500,000 ohms 
Date Sheet No.5 
TW Dia 
5 Watt Max 
Range 


I. 100,000 ohms ee | 
TT Dia. 13 


RELIANCE = 


pavaurisMatEns 


The name “ Reliance,” aptly chosen more than thirty years ago, 
is recognised for potentiometers of consistent accuracy, with a 
record of long-life reliability The standard range—the most 
comprehensive available—covers from 1 to 500,000 ohms and 
includes linear, log, semi-log and non-inductive types, and, 
S nding on characteristics, ratings up to 20 watts 

GED MODELS available of TT, TW, PIW and TS on 
aoe spindle. Fully tropical and concentric spindles type 
TW only. 


SELANES MANUFACTURING Go. (SOUTHWARK) Ltd., SUTHERLAND Rd. HIGHAM HILL, WALTHAMSTOW, LONDON, E. 17 
Telephone No. (end Cables) : LARkswood ///8 


2 Watt Max 
Range 
5-50,000 ohms. 
Dota Sheet No.7 


| Watt Max. 
Range 
5-50,000 ohms 


Dota Sheer No.! 
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4LP1 


the only P.D.A. 
tube with 


TWO traces 
from ONE gun 


The new ‘ Etel’ four-inch instrument ABRIDGED DATA 

tube 4LP1 is the most economical 4LP1 single gun dual trace tube. 

high performance tube for dual trace SCREEN TYPE ... is os ely 
oscillography. DEFLECTION ‘ electrostatic 
Two traces are provided in the sim- POST DEFLECTION ACCELERATOR single stage 
SCREEN DIAMETER 4 inches 
MAXIMUM OVERALL LENGTH 154 inches 


plest and most economical manner — 
by means of a single gun with a beam 
dividing electrode. Sensitivity of 
27 Vicm at 3kV is obtained by em- Cx’—x" 1.4 to 2.0 pF Vai om3 
ploying a post deflection accelerator. pir suas Ve sch ondint 
The 4LP1 is recommended for high Cx” —all Vas L5kV 
quality general purpose applications. (x’ earthed) 2.7 to 3.8 pF Va4 3.0 kV 
It has a flat face and side connections cy’—all 25toS88pF = Ve for cut-off) -40 to -06V 
to the deflector plates. Write for full oy" —all - 25t038PF gg, ‘ 7 Viem 


‘ Cy’—y”... . <0.1 pF , The 
information to the address below. 7s » vee 27 Vicm 
Sy” = 27 Vicm 


Beam intermodulation is largely eliminated by 
the very low Cy _»” capacity. 


Capacitances Typical Operating 
Conditions 


ETEL | catHopDE RAY TUBES 


REGD. TRADE MARK 


ELECTRONIC TUBES LIMITED + KINGSMEAD WORKS - HIGH WYCOMBE - BUCKS ~- TEL: HIGH WYCOMBE 2020 
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Arcolectric 


SWITCHES & SIGNAL LAMPS 


T.225: Miniature Slide Switch 

Ideal T.V. mains switch 

S.L.166: Very small low cost 

mains neon indicator 

T.280: Sensitive Snap Action Switch 
Popular switch for tape recorders 
T.626: Double pole 3-AMP switch 
with tags to fit printed circuit boards 


Write for Catalogue No. [32 
satis ARCOLECTRIC 


SWititcCcwHeEeEes:-tTo 
CENTRAL AVENUE, WEST MOLESEY, SURREY Tel.: MOLESEY 4336 


Wide range and variety of CERAMIC TRIMMERS 
High stability in most 
exacting conditions. 


Are being increasingly incorporated 
in electronic equipment owing to 
their VERY COMPETITIVE prices, 
HIGH QUALITY and RELIABILITY. 


Samples and Catalogues available on 
request. 


STEATITE INSULATIONS 
LTD. 


31, George Street, Lozells, 
Birmingham 19. 


Telephone: NORthern 8357/8. 
Telegraphic address; “ Steatite-B'ham, 19". 
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Ke Easily transported — Easily transported, quickly installed, this economical 40 watt 
quickly installed. HF Transmitter/Receiver is designed especially for medium 
distance communication, either from land or marine mobile 
* Choice of built-in stations or between fixed stations. Particular care has been 
power supply units for taken to minimise power consumption when operating from 
12 Vor 24 V battery, either 12 V or 24 V battery supply. Using a 12 ft. to 16 ft. whip 
or a.c. mains. aerial, ranges of 500 miles, between vehicle and base, or 
: 700 miles with elevated aerials are being achieved under 

* Eight a avon trans- practical operating conditions. 
te gl bites yew al The frequency range is 1.5 Mc/s to 12.5 Mc/s and facilities are 
provided for speech, telegraphy (m.c.w. and c.w.) and public 

* Speech, key and address. 

icud-halles taciiiles: Eight crystal transmitter frequencies with pre-set tuning, inter- 
° changeable power supply units for mains, 12V and 24V 
— uSI ng the batteries make this compact equipment a most reliable and 


effective means of communication in a wide variety of applica- 
G N E 54 0 tions, particularly suitable for tropical use. 
HIGH FREQUENCY Write for descriptive 


TRANSMITTER MULLARD EQUIPMENT LIMITED 
- RECEIVER Mullard House 


Torrington Place- London-W.C.1-+ Telephone: Langham 6633 
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For HIGH SENSITIVITY! 
HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 
REASONABLE COST! Abso Avaitabie 


lb he 0 sale tht. be wil. atttvcdiendy 
The L45. A compact High 


MODEL Li0 HIGH FIDELITY 10 WATT med Quality 4-5 watt amplifier 


AMPLIFIER sy Size approx. 7-5-5iin. high. Sensitivity 
WITH SEPARATE PRE-AMPLIFIER é is 28 millivolts so that the input socker 


can be used for either microphone or 


Supplied complece iS Retail | gram,, tape, radio tuner etc. B.V.A 


only (i.e. Main Price | valves used are ECC83, ELB4, EZ80 
Amplifier and Pre-amp.) GNS. Controls are: Vol, Treble and Bass with 
Size of main amplifier Yin. x 7in, x Sin meine switch The Tone controls 
Pre-amp, Iiin. x 4gin. x 2fin. Frone- | provide full compensation for 7 
Plate i2in. x 3hin. Stoved Gold ham ons —— ag tp nye rere 
mered finished chassis Front Plate Crm eucepennes a . 
Polychromatic Gold. Weight of main THE LT4S TAPE DECK AMPLI- 
amplifier 1b. Pre-amp. 3ib. For 50/60 roe 2 compinee alt (uower sack 
¢.p.s. A.C, mains 200-230-250 v. ce 0 and oscillator incorporated) ready for 
order for expert connection to A.C. mains. 3 ohm loud 
The Following Outstanding Test Figures speaker and practically any make of 
include Pre-amplifier deck Negative feedback equalization 
adjustment by multi-position switch 
Sensitivity (for 10 watts) HARMONIC for 34, 74 and {Sin per sec Retail 
peg A | DISTORTION price 12 gns. 
4 rpm mv (inc. Pre-amplifier) DIATONIC 10-14 WATT High 
Mere abe 0.09%, measured at 10 watts.|MULLARD VALVES: Fidelity amplifier with int-grai pre 
POFERMERG, 3.5 M.v Damping Factor 35 EFB6(1); ECCB3(2); EL84(2).Q amplifier. Retail 12 gns. 
ae Impedance Bass Control EZBI(I) CONCHORD W} WATT. Hi-* 
inputs 500k. Pius !Opid | 4+9d.b. to ~9d.b amplifier with two separately con 
Sreauency Response at SO c.p.s ouTPutT MATCHING’ trolled inputs Retail 15 le 
; lob 25, cp. Treble Control For 3 ohm and 15 ohm L/Speak LS0 50 Bag peg nt a Size 
+9d.b. to ~9db ers from high grade sectionally 2 *PProx a7 KR TIN, SONSitiVity m.¥ 
Sewer Consumption at 12,000 cps poh thaie pone transformer Outputs for 3 and IS ohm spoakers 
. Hum Level Retail price 19 gns 
Maximum Power Output 70 db | RESERVE POWER sUP 13/3 STEREOPHONIC AMPLI. 
in excess of 12 warts Filter | PLY (lor Radio Tuner) 300 v FIER. Sensitivity 150 m.v. Output 3 
Negative Feedback 7 db, at 9 Ke/s | 30 m.a. smoothed and 6.3 v ( watts on each channel Retail 7 gns. 
Total 32 d.b 10 d.b. at 5 Ke/s | 1.5 a. at 4pin socket 


TRADE AND EXPORT ENQUIRIES TO ELECTRON WORKS . 
’ Tol.. Leeds 63-3125 


LINEAR PRODUCTS LTD. _Armity, teeps = 


A new development in relays 
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SERIES 700 


This is a new heavy duty industrial version of 

the well tried and proven P.O. type 3000 relay, 
renowned for its reliability. using the identical 
magnetic circuit as the type 3000 but offering up to 
8 sets of contacts of either makes, breaks or change- 
overs at 250v A.C. up to 15 amps. 


All moving insulators are of P.T.F.E. Contact 
pressures have been increased in order to withstand 
sovere shock and vibration conditions as encountered 
in many industrial applications. Coils wound from 
iN to 100,0002 and slugged if required. Flash test 
2,300 volts between contacts coll and frame. Various 
contact materials to specification—full tropical fin 
ish. A rugged relay designed for faultiess operation 
and long life far in excess of its type 3000 Spodocenner. 
Prototypes within 24 hours. Quantity deliveries 
commencing 14-21 days. NOW IN PRODUCTION. 


POST OFFICE TYPES 
Manufacturers of P.O. types 3000 and 600 relays to 
ney wee Approved yA Admiralty Post 

oe an A.#.A. All relays guaranteed made 7 
in our own works Manufacturers toH.M. Government Departments and leading Contractors 


L. BE. SIMMONDS LTD., 5 BYRON ROAD, HARROW, MIDDX. TEL: HARROW 7797/9. TELEGRAMS: SIMRELAY HARROW 
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Which of these could solve your problem? 


Newmarket Transistors Limited have added the foliowing 


transistors to their range: 


The new Noodle Transistor 


(V15/15NP V15/30NP V30/16NP V30/30NP) 


Amplifies at 10 amps. 

American diamond construction interchange- 
ability. 

No fixing screw problems. 

Cold welded case for increased reliability. 


Higher frequency operation. 


VHF Drift Transistor qvis:20n, 


1. Oscillates up to 100 Mc/s. 
2. Amplifies up to 20 Mc/s. 
3. Jedec 30 case. 

4. Higher operating voltage. 


Fast Switching Transistors 
(¥10/18 V10/28) 


Phenomenal peak current performance— 
will switch 1 amp. peak. 

Fifty Milli-microseconds risetime. 

20V collector rating. 

British standard cylindrical construction. 
Cold welded case for increased reliability. 


Ask for copy of our booklet 
“ Semiconductor Device Data” 
& you do not already have one. 


Newmarket Transistors Limited 
Exning Road, Newmarket, Suffolk. 
Tel: Newmarket 3381/4 Cables: Semicon Newmarket. 


WIRELESS WORLD OctToser, 1959 


4 7 
‘ 


-ARDENTE.....0ino 


mM) MINIATURE 
| TRANSFORMERS Vie 
iy AND ELECTRONIC & 

§ COMPONENTS 


| The miniature components with the big technical background -s 
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Sole Manufacturers and Exporters 


ARDENTE ACOUSTIC LABORATORIES LTD. 
8-12 MINERVA ROAD, NORTH ACTON, LONDON, NWIO Telephone: ELGar 3923 


Suppliers of components and hearing aids to the Government and manufacturers all over the world 


RADIO - TELEVISION ‘ TRANSMITTING & INDUSTRIAL TUBES 


oaaDia’™ 
EXPORT WALRAD “Go 
a9 ! BE 


ALL TUBES OF BEST BRITISH 

AND CONTINENTAL CURRENT 

PRODUCTION, BRANDED AND 
BOXED “WALRAD” 


LEADING BRITISH MANU- & 
FACTURERS’ PRODUCTION 
ALSO AVAILABLE WITH 
THEIR OWN BRAND & BOXES 


AMERICAN TYPES 


LOWEST | ALSO IN STOCK | 
PRICES LARGE RANGE OF | 


WALMORE ELECTRONICS LTD. 


PHOENIX HOUSE © 19-23 OXFORD STREET ~ LONDON ~ W11 


Telephone Cables 


Telex 
GERard 0522-3 VALVEXPOR-LONDON LONDON 28752 
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A TWO-FACED GIRCUIT! 


is a service man’s dream 


And we’ve made it come true. Mills & Rockleys’ technical skill and eye to progress will 
continually supply their clients with all the best and newest ideas on printed circuits : 
and our two-faced circuit (patent applied for) is just one very good example. 

Not only the component numbers but the actual circuit is printed, in colour code if 
necessary, on to the upper surface of the panel, reducing circuit tracing to child’s play. 


The completion of new plant in Coventry, incorporating the most 
advanced techniques and up-to-date facilities—including automatic 
temperature and humidity control - enables any requirement however 

complex to be met efficiently and economically. 


DESIGN - CONSULTATION - PROTOTYPES - MASS PRODUCTION 
WRITE TO: 


MILLS & ROCKLEYS (PRODUCTION) LIMITED 


PRINTED CIRCUITS DIVISION - SWAN LANE - COVENTRY TELEPHONE: 41327 
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LONDON’S LEADING STOCKISTS OF 


EQUIPMENT ¢ ACCESSORIES ¢ MATERIALS 


GOODS SENT TO ALL PARTS OF THE WORLD 


Hi - FIDELITY STOCKISTS ss »| STEEL METER CASES 
including equipment by ALFA ; Each 
@ ACOUSTICAL ee ARMSTRONG e 4 x 4x 4in. Sloping Front ............... 95 
AVANTIC ¢ CHAPMAN e@ COLLARO e TEST fa $y - thy 0 hy an enaapesaaantn + fe 
GARRARD @ GOODMANS e JASON e 4x4 dha, Rectanguer 6 8 
LEAK @ LENCO e@ PILOT @ ROGERS 6x 4x 3in Rentennne es aaah 8 10 
@ W.8. © WESTREX @e WRIGHT AND 8 x 6 x 3in. Rectangular aseenwainensen 1 0 
WEAIRE @ WHARFEDALE. 10 x 6 x 2tin. Rectangular ............... 133 
10 x 7 x 7in. with Alum. Panel ......... €1 4 9 
LARGE STOCKISTS OF OFFER 12 x 7 x 7in. with Alum. Panel ......... €1 11 5 
COMPONENTS & EQUIPMENT 14x 7 x 7in. with Alum. Panel ......... <1 is 9 
yaa 14x 9 x Bin. with Alum. Panel ....... oss 
by well known Manufacturers including :-— 1,200 16 x 9 x Bin. with Alum. Panel ......... 42 9 6 
@ A.B. METAL PRODUCTS e AVO e Se fis? «he + =o. ei Panel eoeeee 4 * hs. 
BELLING LEE e BULGIN e COLVERN mE CCN. wit UM. Fane .-.; 
@ DUBILIER © ERIE ¢ MORGANITE e 0-2 megohm, ALSO FULL RANGE OF CHASSIS 
MULLARD e PAINTON e T.C.C = . Chassis and Case List Free on request 
CC. mA, 
@ WELWYN e WESTINGHOUSE. mA — 29 to 
tas Comctonrs Tops Foden] | Latkes Rice e ae | (UC, SPECIAL OFFERS | 
e Connoisseur s fape Pre-Amplifier. Large clear dial, Leads €6/19/6. (P. & P. 2/- . Mains Transformer 550-0-550 v. 1SO mA. 
MASTERLINK TAPE UNIT M2A Maing Transformer (Potted). 350-310-0- 
Build your own Hi-Fidelity Tape Equipment 66 P Catal e Listin ver 800 310-350 v. 220 mA.6.7v.5A.,6.3v.3A 
using this exclusive product of Tele-Radio \ »} - oe “ ; E a \ tus 6.3v.1A.,.5v.3 A..6v.3A.,6.3¥. 1A, 
(1943) Led., suitable for use with Wearite PAP. 6 en — 230 v. Primary €2/10/-. 
Brenell & Collaro Decks. C.C.! . my oy Mains and Output Transformers for 
istic. Complete with external Power Pack Mod Vv f Mullard 510. Shrouded 
Full wiring instructions with each unit. Please ROTARY WAFER SWITCHES - nud aaa anes £2/15/- per ae 
advise type of deck when ordering. 27 gns. Mains Seoutisicenr,” Weyrad Drop 
plus P. & P. 4 - Free Leaflet on request A.B. Metal and N.S.F. Made to order. Price List 5 


through, Shrouded. 250-0-250 v. 100 mA 
6.3 v. 34 A. Tapped Primary 200-240 v. 15/-. 


immediate despatch id T Choke 10H 250 mA. Potted ‘'C "’ Core, 
A 25/-. 
of goods available T E L E ™ R D (1 94 3) L D Choke 20H 50 mA. Potted, 15/-. 
Choke 16H 120 mA. Potted ‘'C’’ Core,20/-. 


from stock. Car- 499 EDGWARE ROAD, LONDON, W.2 : Choke SH 100 mA. Potted, 5/6. 


free on request 


xtr Choke SH 300 mA. Potted, 12/6. 
riage charged . ¥ Our only address @ Few mins. from Marble Arch @ Open all day Sat. Rectifier 300 v. 300 mA., 13/6. 


ct cost. Well-equipped demonstration room @ Phone: PAD 4455/6 


Tthic is THE RAVEL— 


a new multi-purpose hi-fi cabinet 
making a total of seven hi-fi cabinets 
all matching in style and finish. 


Under the lid can be housed every 
kind of turntable, auto-change or 
transcription. The other half of the 
lid is fixed. Behind the left-hand 
door are mounted the pre-amp. con- 
trols and radio tuner, all concealed 
until required. On the right is the 
record storage compartment, inge- 
niously divided to take either 200 


DIMENSIONS : a records, or 100 twelve 
37” wide; 19” deep; 17” high, plus 12” legs inch L.P.’s. 

PRICE 19 GUINEAS 

Write today for full details, to Dept. WW910. If you can indicate your nearest main shopping centre, we shall be 


pleased to advise you of your local stockists 
[RECORD PROX ERY EATO BROOK ROAD - LONDON, N22. - BOWES PARK 7487/8 
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The 
sound engineer 
has the world 


to choose from— 


but he selects 
ScOTcH magnetic tape 


For highest quality reproduction, the B.B.c. and 
recording companies use ‘ScoTcH’ brand. 

WHY ? Because ‘scotcH’ brand magnetic tape 
gives the quality of reproduction the expert 
sound engineer needs and 

demands. The exclusive sili- 

‘dry lubrication’ mini- Hi 
mises wear on magnetic heads, uw 
and the tape keeps its high at ™ 
quality for years and years. AM A | AE 
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200 DOUBLE-PLAY 

‘scotch’ brand 200 Double-Play tape is the 
latest addition to the wide range of magnetic 
tapes produced by 3M for the perfectionist. 


It has a tensilized polyester 
base the thinness of which 
allows double the length on 
a standard spool. Pre-stretched 
tensilized polyester is extra 
strong. 


WHENEVER YOU BUY TAPE BE SURE THAT YOU GET ‘SCOTCH’ BRAND 


TRACE MARK 


Ask for ScoTcn magnetic tape 


BRAND 


MINNESOTA MINING & MANUFACTURING CO. LTD - 3M HOUSE - WIGMORE ST - LONDON Wi 


* AND 


AT BIRMINGHAM - MANCHESTER + GLASGOW 


tTew/aeL 
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Gaumont- 
Kalee 
Fluttermeter 
Type 1740 


Brief Technical Data 


Operating carrier frequency...3,000 c.p.s. 15% 


Minimum Input signal... 
Input. Impedance... 


Input amplifier bandwidth—3dB at 2,500 & 3,500 c.p.s. 
Effective limiter range......... 
Meter scaling—' ‘Peak wow"’..Oto + 


“Wow and Flutter” 
Crossover frequency.... 
Flutter meter response.. 


ree 50 mV R.M.S. 
| Megohm 


110 dB 


.».20 ¢.p.s. 


peces —3 dB at crossover 
—3 dB at 200 c.p.s. 


*“"Wow"’ meter response...... 1 dB at 5 c.p.s, 
C.R.O. output frequency 


level down to zero frequency 


—3 dB at 200 c.p.s. 


3,000 c.p.s. oscillator output 


UTNE . ncaccacaenvesecnvesses 


er 


Power consumption. 


.«.5V R.MS. into .5 Megohm 
100 mV R.M.S. into 


500 ohms 


...Meter presentations 


+ 2% f.s.d. 
35 watts 
.-.45 to 60 c.p.s. 


1% (centre zero) 
Oto 1% R.M.S. and 0 to 2% 
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Watch that WOW 3} 


with the Gaumont-Kalee 


FLUTTER METER 


Accurate measurement of sound 
equipment speed deviations 


Small constant speed deviations of the 
lowest ‘wow’ components of sound re- 
cording or reproducing equipment are 
accurately measured and indicated by 
the Fluttermeter—down to zero fre- 
quency response. The Fluttermeter is 
equally suitable for use with machines 
employing photographic or magnetic 
sound tracks on film, tape, wire, or disc 
recording. The Gaumont-Kalee Flutter- 
meter type 1740 is an entirely new 
design. More compact, and lighter in 
weight, its cost is considerably less than 
all previous models, 


Dimensions Height !0}” 26.04 cm. 
Width 124” 31.12 cm. Depth 143” 36.47 cm. 
Nett weight 29 Ib. 13.15 Kilos 


FAMOUS USERS OF THE 
FLUTTERMETER 


8.B.C. Television and Research 

Compagnia Commerciale di Cinematogrofia, 
Milan 

Collaro Mullard 

Commission Superioreure Technique, Paris 

Commonwealth of Australia, Melbourne 

Dept. Posts and Telegraph, Dublin 

E.M.1. Research Laboratories 

Egyptian Stote Broadcasting 

Garrard Engineering and Manufacturing Co.Ltd. 

Ministry of Transport and Civil Aviation (U.K.) 

Magnavox Corporation of U.S.A. 

Ministry of Supply 

Marconi Wireless 

N.V. Philips’ Gloeilampenfabrieken, Holland 
and Denmar 

N.Z. Broadcasting System 

Post Office Research Department 

R.C.A. Photophone Ltd. 

Southern Instruments Ltd. 

Truvox Ltd. 

Vortexion, Wright & Weaire Ltd. and in U.S.A., 
india, Poland, Hong Kong 

Westrex Co. Limited 


RANK PRECISION INDUSTRIES LTD 


G.B -KALEE DIVISION STUDIO, 
WOODGER ROAD, LONDON, W.!12. ENGLAND 


THE KOLECTRIC TYPE RH/1 
HAND COIL WINDING MACHINE 


request. 


Ofectric [rp 73 UXBRIDGE ROAD, EALING, LONDON, WS Ealing 8322 


A substantially built Machine 
suitable for winding wire from 
14 S.W.G. (0.080") upwards 
to the finer wire gauges. 

A sturdy detachable winding 
handle 
winding ratios are provided: 
1-1 and 4-1, 


is provided and two 


This machine possesses many outstanding features, full 
details of which, together with prices, are available on 
Prompt delivery. 
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careful 
look- 
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Patent Applied For 


it’s the first you’ve ever seen 


Yes, it’s an ‘S’ Type variable capacitor—but with a difference! It provides full 
tuning over two complete wavebands—in one variable capacitor—with no separate 
switches—no messy linkages—and at minimum cost. 


It incorporates an integral switch that permits wave change and tuning to be 
carried out with one control knob only on any two-band radio. 

Available as ‘S’, ‘W’ or ‘V’ Types fitted with two-pole changeover switches 
but a third pole can be fitted for dial lamp switching or similar purposes. Also 
available with split-reduction gear. 

Designers and engineers are invited to write for Publication No. 169. 


A new break in Radio Receiver Design 


Co ts Group Pl 
THE PLESSEY COMPANY LIMITED | essey | 


New Lane - Havant - Hants — 


Telephone: Havant 1701 
Overseas Sales Orgamsation: 
Plessey International Limited - Ilford-Essex Telephone: Ilford 3040 
@ 
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D.C. EQUIPMENT 


TRANSFORMERS 


WireLess Worip OcToBER, 1959 


MANCHESTER TEL - SWINTON 4242/4 


SPEEDY DELIVERIES 


SWINTON 


‘oned to your requirement. 


Send now for your copy of Technical Bulletin 58/1 


MOORSIDE 


Specially 


AUTOMAT 


Issued by Northwerks Ltd. 


———M. R. SUPPLIES, LTD.—— 


Tnlversally recognised as suppliers of UP-TO-DATE MATERIAL which does the 
job properly. Instant delivery. Careful packing. Satisfaction assured. Prices nett 
SUPPLY METERS (kilowatt hour 100/250 ©. BO « Usual 5-index dia) reading 
from 1/100th anit Loading 5 amps. L.R. (suitable for 10 amp. load), These are 
brand new, at sero reading, simple to install. We offer a few only at only 99/6 each 
feapatch 3/8) 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 vy 50 c. Pitted with 
spindles for hours, minutes and seconds hands. Self-starting, central hole fixing 
Dia. Zin. depth behind dial only lin. Very latest model, With dust cover 6 
lespatch 1/6). Sete of three hands to fit, in good style, for 5/7in. dial 2/6 set, for 
$/10in. dial, 3/6 set. 
SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera 
tions on 200/250 ¥. 50 c. Providing up to 3 on-off operations per 24 hours at any 
chosen times, with day-omitting device (use optional). Capacity 20 amps. Com- 
pactly housed 4in. dia., Shin. deep. With full instructions. £5/8/6 (despatch 2/6) 
SHORT INTERVAL TIME SWITCHES (Smith's). Spring driven. Closed circuit 
period continuously adjustable from 1 to 15 minutes, 15 amp. (230 v. A.C.) ewitch- 
ng. Yin. dia. by 2pin. long. Not calibrated. 17/6 (despatch 1/6) 
OPERATION COUNTERS (mechanical). Brand new units with continuous rotary 
action, counting up to 6,000. One rev. per digit, with 1/10th indicator, will also 
count motor speeds. Counting forwards and backwards, suitable for tape recorder 
and film Size 3}in. by lpin. eq. 29'6 (despatch 1/6) 
MAINS RELAYS (magnetic devices). 230 v. A.C. coll, with 2-pole C.0. 4 amp, switch 
ng. Brand new, 2)» 1% lin. 22/6 (despatch 1/-). 
HIGH SPEED MOTORS (Delco). 1 10th H.P., 200/250 v. A.C./D.C., 10,000 t.p.m 
Body 4jin. by 3in. with }in. shaft proj. Ijin. Made for spin driers and ideal for 
trilis, eanders, mixers, etc.. new, 47/6 (despatch 2/-). 
AC. A Shin. Gush panel, iret grade m/iron, 0/15 ampe A.C. Brand 
new, 27/6 (despatch 1/6) 
AIR THERMOSTATS (Kieft-Pullin Adjustable range 30/00 deg. F. Switching 
apacity up to 15 amps A In «mart ivorine housing 4] x 2 x Easily installed 
natractions with each. Right for greenhouses, rooms, labs., etc. 45/6 (despatch 2) -). 
EXTRACTOR FANS. A very popular line. Well-made units at much lower than 
normal price 200/250 v. AL ndéuction motor, sient running, no interference 
With mounting frame and back grille, ready for easy installation. With Sin. impeller 


10in. overall dia.). 200 C.F.M. £5/5/-. 10in. impeller (12in. overall), 240 C.F.M 


£5/12/6. Also minor model, 6in. overall dia. 75 C.F.M. 24/12/6 (despatch any 
me 3/-) 

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable at 
any price. 200/250 v. A.C./DA Pitted latest radio’/T.V. suppressors. Comprising 
motor with fixing bracket, foot contro! and ewitch, needle light with switch, belt 
ete. and instructions for easy fixing to ANY machine. The complete outfit, sill 


£6/15/- (despatch 3/-) 

5-VOLT MOTORS (ex Ford car heater blowers). 3in. long by 2}in. dia. Shaft proj 
tin ery quiet running. 13/6 (despatch 2)-) 

BLINKER SWITCHES for car R. & L. indicators. Compact unite for one-hole dash 


mount. Blinking period up to 15 sec., each setting with automatic ff.” Precision 
made, brand new. 10/6 (despatch | 

SMALL GEARED MOTORS. Our well-known speciality. Over 1,000 different fina 
speeds and torques, between 0.2 r.p.m. and $40 r.p.m. Pull details in our List GM 


357—copy on request 
Stockists of Stuart Centrifugal Pumps, B.P.L. Measuring Instruments, Philips 
Variable Tranaformere—immediate delivery 


M. R. SUPPLIES, Ltd. 68, New Oxford Street. London, W.C.1 
(Telephone MUSeum 2958) 


EDDYSTONE COMMUNICATION RECEIVERS 


Mode! 840A i'lustrated 


HIRE PURCHASE TERMS 


Mode! Cash Deposit 12 Monthly 24 Monthly 
No. Price Payment: Payment 
870 £33 £3 £2/13/9 £1/9/6 
B40A £55 £5 2£4/9/7 £2/9/2 
RERA £110 £10 £8/19/2 £4/18/4 
680X £120 £10 £9/17/1 £5/8/1 


Carriage paid per passenger train 
hese sets are the choice of the discerning professional and amateur 
users. Descriptive literature gladly forwarded. 


The 


Eddystone 
Specialists 


SERVICES LTD. 


51 COUNTY ROAD, LIVERPOOL 4 
Telephone : AINTREE 1445 ESTAB. 1935 
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A SERVICE 
FOR DESIGNERS 


The possibility of a component change — due to shortage 


of supplies, increased costs or failure to meet specific con- 


; ditions — is a problem facing every designer of electronic 
| Bene | shea . 


equipment. However, one basic component can be 


© 


‘tailor-made’ from the start, for LAB will supply the 
precise type of Resistor required, ex stock and at the 
right price. Write for full technical data, prototype 
samples and price schedules to:— 

THE RADIO RESISTOR CO. LTD., 


CY) 50 ABBEY GARDENS, LONDON, N.W.8. 
Telephone: Maida Vale 0888 


CARBON WATTS OHMIC RANGE TOLERANCES + 
1. Solid 41&2 i0—10M 5% & 10% 
2. Cracked 1/30—20 1—500M 5% & 10% 
3. * High Stability 1/10—-3 1—5OM 0.5% 1% 7% S% 
4. Variable i 5K—2M - 
5. V. High Resistance 3 50omM—10!? 5% & 10% 
6. V.H.F. (Rods & Discs) 1/10— 10—IK 1% & % 
WIREWOUND 
4. Rheostats 4—500 10—80K ~ 
9. Sliders 3—15 10—16K _ 
8. Vitreous 3—S00 1—150K 1% 2% 5% 
7. Cemented 1—15 1—25K 5% & 10% 


* The ubiquitous blue (1%) grey (2%) “ HISTABS” 
Do you KNOW 


THAT the Sub-miniature 1/30th watt unit (2) is probably the smallest 
production Resistor made. 


THAT almost non-inductive Resistors in cracked carbon are available up to 
20 watts rating. 
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%& No cover and cable clamp worries. 


socket and pot the assembly In polythene. 


1 inch diameter. 
P.F. mouldings. 


Send for full detalis to:— 


We connect your cable to plug or 


%* 18 connections in less than 


% Standard B9A vaiveholder mounting. x Nylon loaded 
%* Cadmium plated or gold plated pins and contacts. 


THE MCMURDO INSTRUMENT co. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 


BROOKES (iystals 


DEPENDABLE 


frequency 
control 


Illustrated left is a Type M 
Crystal Unit from a range 
rering 8 Mc/s to 17 Mc/s 
@ Frequency 12,500 ke/s 
@ Hermerically 
metal can, 


sealed 


@ Frequency tolerance 
0.01 of nominal at 
20°C., or better for 
special applications 


Au Brookes Crystals are made to exacting standards and 
close tolerances. They are available with a variety of bases 
and in a wide range of frequencies. There is a Brookes 
Crystal to suit your purpose—let us have your enquiry now. 


Brookes Crystals Ltd., 


Suppliers to Ministry o° Supply, Home Office, B.8.C., etc. 
LASSELL STREET GREENWICH, S.E.10 
Telephone : GREenwich 1828/4482 
Grams: Xtals, Green, London. Cabies: Xtals London 


BROOKES 


mPcie 


where to get 


CRYSTAL 
TURNOVER 
CARTRIDGES 


“i. 2.6 Plus7'3 P.T 
Stereo 42.10.00 Plus 16/- P.T 


we have them! 


There’s a Ful-Fi for stereo, there’s a Ful-Fi for hi-fi 
equipment and a Ful-Fi for the average low gain 
amplifier. All give the fullest range and finest tone 
obtainable from any player. Ful-Fi cartridges and 
sapphire needles are standard fittings on every 
MONARCH and that’s high praise indeed. 


FUL-FI CARTRIDGES CAN BE FITTED INTO 
ALL STANDARD PICK-UP ARMS. 


N.R. Matntain the standard of your Ful-F'—alway: buy B.S.R. 
Ful-F 1 replacement needles. Diamond Type now availabie. 


N. MIERS & CO. LTD. 


28 Piercing Hill, Theydon Bois, Essex. 
Tel.: Theydon Bois 2460, 2469, 2141. 


LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM 
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LEWIS have the CA INET 
or | 


AND THE FINEST EQUIP 


This elegant cobinet is 
available in veneered fig- 
ured walnut and polished 
to a high gloss in a 
medium shade. Gold 
embellishments ore an 
attractive feature of the 
design. Yin biuck legs ore 
normally fitted. A three 
sliding door system pro- 
vides ampie storage room 
for topes etc 


We can offer a very wide 
range of hi-fi and stereo- 
phonic equipment to fit 
this cabinet and any 
equipment purchased from 
THE GROSVENOR | us will be fitted and 


h 
Price £19.19.0 ae ee oe 


THE SERENADE 
Price £13.19.6 


Veneered with finest selected walnut, beautifully polished to a 
medium shade; this attroctive cabinet has generous storoge 
spoce, with boord sliding out smoothly on metal rollers 
This cabinet con be fitted with any of the latest Hi-Fi units 


This beautifully designed Con- 
temporary Cabinet con be 
supplied in Oak, Walnut, or 
Mahogany Veneer and has a 
waxed semi-matt finish. 


This cabinet can be fitted with 
any of the lotest Hi-Fi units 


THE CONTEMPORARY 
Price €11.15.0 


The Savoy is available in 
Walnut Veneer in medium Pa — 

colour with a high gloss finish THE CONTINENTAL 
it has a silk covered boffle Price £29.10.0 

lorge enough to accommodate 
@ \2in speaker ond tweeter 
The left hand compartment has 
@ generous sized motor-boord 
with @ shelf above, both being 
covered by a sliding glass door 


This elegant Cabinet is the finest in our ronge designed in 
the continental style. Solidly constructed ond finished in oak, 
wolnut or mahogony veneers. (Dark, medium or light, high 
gloss or satin finish available.) 


| <, TWO NEW LEWIS CATALOGUES :— 
1 \> The Cabinet Catalogue 
| & The Equipment Comparator 
THE SAVOY | Catalogue 
Price £10.19.6 | (Designed to assist your choice of cabinet and 
1 equipment.) 
‘es | Please send me details of your two new catalogues. 
LEWI S | POGIAD scceccrcccccccvecossssececcscccesoeneccagonscssesones 
© > PUM: saciccckdcsapunilicentiacntgcischamlatiemsaitalae 
120 GREEN LANES, PALMERS GREEN, LONDON, N.13 | 
ae sae Gee eee OF ee ee ee ee CO. psmennttmenbercantsatecatbtntendiseneveretio p000eees 
Telephone ; BOWes Pork 1155/6 | BLOCK CAPITALS PLEASE wwioe 
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High frequency—High gai 


0C623 Computing Transistor 


The OC23 is designed and specially tested for 
driving square-loop ferrite computing elements 
and storage matrices. Its high f, and power 
handling capabilities however, suit it for a 
number of additional computing applications. 


@ Ferrite drive transistor providing l-amp 
pulses with rise time <0.8 usec 


ak ae 2 ae 
@ Half and full current pulse generator tran- -_ = Resceal 
sistor for ferrite stores of up to 40,000 bits a a | J = fF 
capacity 
— . Output 
current 
@ Gating transistor for use with ferrite stores oll tes 
Rise time 
<O5yus 


"Ing miles =F te t sis { 
@ Clock pulse generator transistor for medium 01234567890" 2ONB ps 


Pulse generator circuit for square loop ferrites 


i 
0622 High quality industrial A.F. Transistor 
The f, of 2 Mc/s of the OC22 ensures that the 
negative feedback used in quality a.f. amplifiers 
does not cause h.f. oscillation. In addition, the 
« gives a generous final gain even allowing for 
the inevitable reduction through negative 
feedback, thus reducing the power required from 
the drive stage An extremely linear 2’/I, 4-watt experimental a.f. amplifier circuit 
chara is yet another reason for using a bey ia} at 4W output <1.0° 
the OC22 in transistorised industrial a.f. equip- Frequency response (400 c/s ref. level) + 2dB23¢ ; 
ment where quality is of paramount importance iacstitianiils Centeiea Wace: Witt te winiidad to —— 
Sensitivity (input current for full output) wu 


0624 Communications Transitor =a — 


The OC2 ilarly suited for communica- 

tions appli ns. Tw f these transistors are, 

for example, used in the output stage of a marine 

distress transmitter where they provide 4 watt ee. 
c.w. at 500 kc/s. The OC24 can, of course, be used _ 
for modulated c.w. or telephon 

Another example of the application of the OC24 

in the field of communications is a 12 channel ads 


telephone repeater amplifier which conforms to 
the full C.C.LT. Specification. This amplifier 
has an output of 0.5 watt at 120 kc/s 4-watt 500 kc/s Transmitter 
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Power transistors. pj 


10 watts dissipation a 
| 2 Mc/s average fg 


High frequency cut-off, high =’, high dissipation 
and low bottoming voltage are all combined in 
the Mullard OC23—a leading transistor of its kind 
in the world. 

The OC23 and its companion types OC22 and 
OC24 are now being made by Mullard in extremely 
large quantities and are immediately available 
at economic prices. Telephone or write Mullard 
House for full information and assistance in 
selecting the type most suited for your particular 
application. 


Germanium P-N-P Alloy Junction Transistors 


Characteristics (at T = 25°C) fer 0622, 0623 and 0024. 
junction 


GROUNDED BASE 


Collector Leakage Current Typical Mar. 
(at Vo=-10V, Ie=0) Ixo) 30nA 100uA 
Emitter Leakage Current 


(at Ve=-l0V, I,=0) vin leo) W2yA 100uA 
GROUNDED EMITTER 
Collector Bottoming Voltage 


(at I.=1.0A, Ip=30m4A) Voce -400mvV* _ 
Current Amplification Factor Typical Min. 
at V 2V,I 100mA) wen x 200 - 


at V 2V. I,=1.0A) a 150 50 
* -400mV for OC23 and OC24 only. OC22=-600mV. 


MULLARD LIMITED 
Semiconductor Division 
Mullard House - Torrington Place 

London W.C.1 - LANgham 6633 


semiconductor 
division 
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Pye MICROWAVE 
Portable 


TV Links 


Type PTC M1000 


This transportable long-range tclevision link is 
suitable for use with the N.T.S.C., C.C.LR. or the 
British 405-line systems. A sub-carrier f.m. music 
link circuit is incorporated. The normal frequency 
range is 6875 to 7425 Mc/s but models can be 
supplied to cover the range of 5925 to 6425 Mc.s. 
The r.f. power output is one watt. 

The equipment can be operated back-to-back as a 
demodulator repeater for multi-stage transmission 
links. Dependent upon siting, each link is capable 
of transmitting a distance of 50 miles or more. 

Transmitter and receiver, as well as an r.f. wave- 
meter and intercommunication circuits are ail 
contained in four lightweight luggage-type cases 
Spun aluminium parabolic reflectors are available in 


diameters up to 10 ft., and all ancillary equipment 
can also be supplied 
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ASSOCIATED TELEVISION LTD. 
SCOTTISH TELEVISION LTD. 
TYNE-TEES TELEVISION LTD. 
CENTRAL REDIFFUSION SERVICES LTD. 
PORTUGUESE TELEVISION SERVICE 


ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


and many other users 


MICROWAVE LINKS 


Pye Telecommunications Limited - Newmarket Road - Cambridge - Telephone Teversham 3131 - Telegrams Pyetelecom Cambridge 
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ADVERTISEMENT 


FIR|A|M/ERC/RIID VALVES 


INTRODUCTION 


The introduction of frame grid valves into the 
signal and intermediate frequency stages of the 
television receiver is a substantial and significant 
advance. When used in circuits which are not rad- 
ically different from present practice, frame grid 
valves greatly increase the gain which is obtain- 
able in the successive stages. Thus, a tuner de- 
signed round frame grid valves can have an overall 
gain of say 58dB, compared with the 48dB or so 
obtained with conventional valves. A major im- 
provement is also obtainable in the i.f. stages. In 
receivers which have used three video i.f. stages, 
only two are now required. 


BETTER PERFORMANCE 


The advantages provided by frame grid valves 
may be summed up as: more gain per stage, better 
signal-handling ability, improved noise factor, and 
reduced cross-modulation. 

A ‘frame-grid’ receiver in the normal reception 
areas shows a better performance for a given signal 
at the aerial. In fringe areas the improved per- 
formance can mean that specially modi- 
fied receivers or elaborate aerials will 
often be unnecessary ; the fringe area is, 
in fact, pushed further out, while, close 
to the transmitter, the risk of sound-on- 
vision is much reduced, 


HIGH SLOPE 


A frame grid valve is a high slope valve. 
In particular, it is a valve with an in- 
creased ratio of slope to grid-anode 
capacitance: that is, it has a good ‘figure 
of merit’, and high stage gain is 
achieved with the minimum of capaci- 
tive loading and loss of bandwidth. 

High slope is a question of valve 
geometry. Briefly, for high slope it is 
necessary to have thin and closely- 
wound grid wires, and a very small 
clearance between grid and cathode. 
The obvious mechanical limitations to 
the achievement of high slope have been 
countered by the use of the frame grid. 
This device is a stiff rectangular frame 
on which extremely thin grid wires are 
wound under tension. The side-pieces 
of the frame are made to close tolerances, 
so that the finished grid consists of two 
perfectly flat, rigid, and parallel meshes 
of fine wire which are held a precise 
distance apart. A precision cathode is 
inserted between these meshes, and the 
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FOR TELEVISION 
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required grid-cathode clearances are ensured by 
suitable mounting arrangements. 

With this sort of technique there is a much reduced 
need to make allowances for mechanical irregu- 
larities or for initial distortion or subsequent dis- 
placement of the grid windings. In fact the clear- 
ance between cathode and grid can be reduced to 
give slopes twice as great as those of conventional 
valves without risking grid-cathode shorts. 


TELEVISION RANGE 


The first Mullard frame grid valve for television 
is the PCC89 double triode for cascode r.f. stages. 
It is already widely used. Three more types will be 
introduced shortly: the PCF86 triode-pentode 
frequency changer; the EF183 variable-mu pen- 
tode for sound or vision i.f. stages; and a straight 
i.f. pentode, the EF184. 

The EF183, which will be discussed in detail in 
the next advertisement in this series, has a slope 
of 12-SmA/V, comparing with 6-OmA/V for the 
EF85. The improvement in gain is of the order of 
6dB in each i.f. stage. 

The PCF86 has a slope of 12mA/V, compared 
with the 6-2mA/V of the PCF80, and the con- 
version conductance is 4:5mA/V instead of 
2:I1mA/¥V. Use of the PCF86 doubles the gain of 
the mixer stage. A substantially improved noise 
factor is obtained in a front end in which the 
PCF86 is preceded by the PCC89. 


CIRCUITS 


It should be noted that these new types cannot be 
used as direct plug-in replacements for earlier 
types. Valve pinning may not be the same; and, in 
any event, the improved characteristics of the 
frame grid types necessitate changes in circuit 
values. Detailed information will be given in 
subsequent advertisements. 


| A 
[Mullard] 
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Wireless World 


SOME while ago we discussed the activities of 
engineers in association and the value of discussion 
in groups which ranged from the chance meeting of 
individuals to the formal meetings of the established 
institutions and learned societies. We did not then 
extend the argument to the even larger gatherings of 
the international congresses, conventions and sym- 
posia which now seem to be growing in number and 
frequency. Although in our field the convention and 
the conference are never likely to be used just as an 
excuse for an outing, or to become as conspicuous a 
part of national life as they are in America, it is 
nevertheless significant that one begins to recognize 
familiar faces at many of the events covered by this 
journal in the course of the year. As things go it will 
soon be a whole-time job to go the rounds. Indeed, 
the French have already coined a word, congressistes, 
which seems to accord tacit recognition of the voca- 
tional attributes of the participants. 

International conferences have many advantages 
and fulfil many functions, perhaps the most im- 


portant of which is the provision of a focal point in 


time and place for stocktaking. 


bership of 


In accepting mem- 
a congress one sets aside a period for 
revision, for the absorption of new ideas and for a 
chance to see one’s own work in perspective against 
the broader horizons of the subject. 

Second, it humanizes the often arid processes of 
information. It enables us, so to 
speak, to judge the character of a witness under 
cross-examination; ultimate decisions will be made 
objectively, as they are in interpreting civil law, but 
the early processes of assessing new scientific know- 
ledge are often helped if one has heard the evidence 
rather than read the “court proceedings.” A con- 
gress is also the occasion for innumerable informal 
discussions outside the conference hall, and, as 
Professor Ingerslev said in closing the formal pro- 
ceedings of the I.C.A. in Stuttgart, there is also a 
build-up and a decay time which considerably ex- 
tends the usefulness of every event of this kind. 

Finally, the published proceedings of a conference 
bring together in one volume information which 
would otherwise remain scattered throughout the 
literature. The Radiolocation Convention organized by 
the I.E.E. in 1946 set the pattern for many subsequent 
conferences in combining comprehensive survey 
papers by acknowledged authorities, with shorter 
papers on specialized subjects, many of which have 
subsequently come to be recognized as classics. The 
proceedings of this Convention are still a useful 
source for the radar designer. 

There can be no doubt of the value and importance 


disseminating 
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of conferences of this calibre, and it is essential that 
they should continue to play their part in solving 
the problem of assimilating and putting on record the 
vast output of scientific and technical knowledge in 
the world today. But there is a serious possibility 
that the situation may get out of hand if too many 
conferences are held—perhaps from a misguided 
sense of prestige. Where several societies can lay 
some claim to an interest in a new subject it is 
natural that they should each want to run a confer- 
ence on it. In the early stages it may be difficult to 
decide who is best qualified to undertake the organ- 
ization in a way which will anticipate the needs of 
participants (who ultimately will decide the matter 
by giving or withholding their support), There can 
be no question of any form of constraint, but that is 
not to say that a policy of reasonable restraint on the 
part of executive councils would be unwelcome to 
potential congressistes. 

That restraint should continue to be exercised, 
after a convention has been decided upon, in the 
admission of papers. If the time and effort of parti- 
cipants is not to be dissipated or diluted, any paper 
which serves only as a pretext for self-advertisement 
should be rigorously excluded. The decision should 
rest with referees whose authority, open-mindedness 
and integrity are accepted by the majority. 

Having assured the quality the next step is to 
decide on how to handle the quantity. If this is too 
large the expedient of running concurrent sessions 
on separate subjects may not prove to be entirely 
effective; there are cross-linkages which cut across 
any attempts at simple segregation. 

The obvious solution is to vary the time interval 
between conferences according to the rate of develop- 
ment of the subject. As things go this must mean 
more conferences—a vicious circle which can be 
broken only by judicious pruning of the material sub- 
mitted for presentation and by the closest collabora- 
tion between organizers to ensure that there is the 
minimum of overlap. This might also help to thaw 
the cold wars between rival institutions. 

We feel that the time is ripe for an International 
Conference on Conferences to establish a clearing 
house for dates and to draw up a code of practice for 
the benefit of inexperienced organizers. This code 
would no doubt make obligatory the circulation of 
advance proofs of all papers, or, if this proved to be 
impossible, the provision of a simultaneous transla- 
tion system. In the absence of the printed paper the 
crucial point of a discourse is too easily obscured by 
the use of a word missing from one’s vocabulary of 
the language; it may even be obliterated by a cough! 
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What Goes Wrong with TV ? 


SURVEY OF OVER 


1,000 TELEVISION-RECEIVER REPAIRS 


These articles are based on data from two different parts of the country—W. Oliver obtained his 
jnformation in a coastal area where the Band-I signal is not strong and a Band-III service is only 
available when propagation conditions are good. The “‘ local’’ transmitter has been in operation in this 


area for about four years. 
only a few miles away from the transmitters. 


PART |—By W. OLIVER 


7 HE survey* of faults encountered in servicing 600 
radio receivers brought to light some unexpected and 
interesting points about radio-set failures. In view 
of this it was decided to carry out a similar investi- 
gation into the various faults which occur commonly 
in present-day televisio t Ihe facts and figures 
in the radio-fault analy based on first-hand 
experience by ‘nt survey is 
in the nature covering a 
wider field and it is built up from material supplied 
by local deale engineers, who went to 
considerable trouble to provide full and accurate 
details of their experiences r the past year or so. 
The mass of xtracted from their ser- 
vicing records h n d and condensed into 
the summary of faults which follows 
The fault 

covered by thi 


of those found in ot 


servicing areas 
course, be typical 
country. There 
seems to be a tendency f ertain brands of receiver 
to become popular in certain districts; and each 
individual make may be prone to faults which are 
more or less peculiar to those designs. But the col- 
lection of dealers should make 
allowance for this, and also for any element of chance 
or coincidence: even so, the facts which emerge from 
the survey are still 1 remarkable and somewhat 
unexpected 

As so many of the components and valves in a tele- 
vision receiver are basically similar 
with, those used in ceivers, one might reason- 
ably expect that the gene trend of faults would 
also be On comparing the two surveys, 
however, va failures loom much 
larger in field ¢ component 
failures seem to be noticeably fewer. When one con- 
siders the large 1all items, such as fixed 
resistors, potentiomete fixed condensers, etc., 
which are used in a modern television set, the small 
number of breakdowns which occurred 
in the sets under review is truly surprising. Nearly 
half the repairs out of a total of 500 jobs called for 
no component replaceme! In no fewer 
than 245 cases, ) restore the set 
to normal working o two new 
valves. 


Analysis ol 


to, or identical 


Simuial 


while 


component 


brought 
to light another inte I oint: most of the valve 
failures occurred in just a few types, which cropped 
up over 
ments. 


and ove! 


the records of replace- 


J. Elworthy, on the other hand, is a service engineer in suburban London, 


In the 500 sets already mentioned faulty rectifiers 
accounted for the biggest total, with 104 in all. Of 
these, more than half were indirectly heated, high- 
voltage half-wave rectifiers—i.e., in the e.h.t. class. 
Of any single specialised class of valve, the type 
which needed most frequent replacement was the 
output pentode-with-triode class. No less than 80 
of these valves failed, as compared with 34 triode- 
pentode frequency-changers and 34 r.f. pentodes. 

To get a really fair idea of the relative expectation 
of life of these different classes of valves, however, 
one must take into consideration the fact that an 
average television receiver contains more r.f. pen- 
todes (owing to the several i.f. stages employed in 
sound and vision amplifiers) than either triode-pen- 
todes or output pentodes-with-triodes. On making 
due allowance for this factor, one realises that the 
ratio of 80 to 34 is misleading. The first figure could 
reasonably be multiplied by anything from three to 
six in order to arrive at a truer comparison on a 
vaive-for-valve basis. 

It seems as though valves of the frequency- 
changer class tend, on average, to have a better expec- 
tation of life in a television set than in a radio 

comparison between the 


receiver, judging by a 
present television survey and the radio one published 
previously. The 600 sets in the radio survey needed 
79 replacements of frequency-changers. Allowing for 
the fact that there is normally only one f/c valve in 
the ordinary broadcast receiver; but often as many 
2s three of this type (though admittedly used for 
different purposes) in the typical television receiver, 
the ratio is much higher than appears at first glance. 
One must remember, however, that the majority of 
the radio sets involved were considerably older than 
the general run of television receivers; consequently 
some of the radio-set frequency changers which had 
to be replaced had already enjoyed a very long life. 
On the other hand, the total of replacements was 
greatly swelled by casualties in portable sets, par- 
ticularly those using miniature all-glass types. 

Replacements of valves classed as line-timebase- 
output pentodes totalled 45, doube triodes 21, 
efficiency diodes 14, video output pentodes 13, double 
diodes 4 and all other types, such as double-diode- 
triodes and a.f. output valves, together amounted to 
twenty. Although 50 different types of valves were 
needed to cope with these jobs, a bare dozen would 
have sufficed to meet the majority of cases, because 
most of ialties occurred, as already shown, 
ymong ited selection of types. 

The details already quoted were compiled from 
the records relating to customers’ accounts and cover 
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only those valves which were actually chargeable. 
In addition to this total of 369 valves fitted, a fur- 
ther 117 valves which failed while still under guar- 
antee were returned for free replacement, so the 
grand total was 486. This may sound a lot; but 
it averages less than one valve per job, which is 
not bad when one considers that there are likely 
to be between 15 and 20 valves in each set. 

Turning now to cathode-ray tubes, 47 were re- 
placed altogether. Nine of these had failed during 
their initial guarantee-period; the remaining 38 had 
outlived their guarantee. 

So much for valves and c.r. tubes. Components 
and accessories provide a very different story. On 
the whole, the standard of reliability appeared to 
be quite remarkable, having regard to the large 
number of parts involved. For instance, in the 
course of 500 jobs there was not a single instance 
of an i.f. transformer having to be replaced. (In the 
radio survey the corresponding score was 4.) Only 
one loudspeaker gave trouble (as compared with 5 
in the radio analysis) and only one valveholder had 
to be replaced (compared with 10 in the 600 radio 
sets). Other necessary replacements included 15 


y MY Uy YY yyy 


VARIABLE 


Yj FREQUENCY 
RESISTORS J 


YY 
CHANGERS Yi 
7) My 


LINE OUTPUT J 


RF 
PENTODES PENTODES 


COMPONENT OR VALVE Replaced 


Valve h.t. and e.h.t. rectifiers - wal 104 
Output pentodes-with-triodes on 80 
Fixed resistors ose ees 

Line-timebase output pentodes 

Variable resistors . ite 

Cathode-ray tubes a oi 
Triode-pentode frequency changers 

R.F. pentodes ... ose a ve 

Fixed capacitors a a ee one 

Double triodes (r.f. and general purpose) ... 

Other valves as awe nae ‘ 
Frame-output transformers ... 

Efficiency diodes int aa ews 

Video-output pentodes (special types) 

Metal rectifiers adi eve ose 

Electrolytic capacitors 


frame-output transformers, 5 line-output transfor- 
mers, 3 sound-output transformers, 2 line-oscillator 
transformers, 3 “crystal” diodes, 3 thermistors, 3 
faulty scan coils and 3 faulty tuning turrets. In 
addition, 3 booster transformers were fitted. In- 
cidentally, a report from a dealer in another coastal 
area (not covered by this survey) stated that con- 
siderable trouble was caused by transformer break- 
downs. Apparently the moisture-proofing of some 
transformers is not adequate to prevent the ingress 
of salt-laden air. 

A total of 41 fixed capacitors had to be replaced. 
Two interesting points emerge on splitting up this 
total: there were only 10 faulty electrolytics (as 
compared with 63 in the radio survey!) and one 
solitary silvered-mica type. Possibly the greater 
average age of the radio sets accounted for the much 
larger number of new electrolytics needed. 

Resistors scored the biggest total: 46 fixed 
resistors had to be replaced, a very similar num- 
ber to those in the radio survey; and 44 variable 
resistors or potentiometers were needed, half of the 
latter being volume-controls. One of the dealers 
who co-operated in the present survey was particu- 


a 
LINE OUTPUT 
TRANSFORMERS @ 


RAME OUTPUT 


J viveo output Y 
TRANSFORMERS € 


A PENTODES 


(4 
Number 
Replaced 


COMPONENT OR VALUE 


Line-output transformers... 
Double diodes = we 
Fuses ne wih 
A.F.-output transforme 

** Crystal "* diodes .... 
Scanning coils ... 

Thermistors 

Turret tuners ... sie ies 
Line-oscillator transformers ... 
Pilot lamps... bie 
Trimmers pie 
Loudspeakers ... 
Valveholders 


Total Number of valve replacemen 
Total number of service calls 
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larly emphatic about the amount of trouble he had 
experienced with volume controls. He considered 
them to be one of the least-reliable “ fixed-in” 
components in a modern receiver; many of them 
showed signs of contact troubles almost from the 
start and on the whole did not compare at all well 
with those commonly encountered in the older types 
of radio set. (In some cases, noisiness was accen- 
tuated by the fact that the volume control served 
also as a grid leak; a slight modification of the 
design would have reduced this tendency.) 

A few breakdowns, which should have been 
avoided, were caused through careless disposition 
of the components in the physical layout, set 
assemblers having moved “meltable” items (small 
“ suspended-in-wiring” components containing 
thermoplastic materials such as polystyrene) into 
positions too close to hot-running resistors. 

Among a tendency for a 
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certain type of output valve to crack neatly and 
completely in a perfectly straight horizontal line 
around the top of the base! It looked just as though 
the glass “envelope” had been deliberately sliced 
off just above the top of the valve-base. 

Wiring faults were few, but the occasional dry 
joint proved very troublesome and elusive when it 
did occur. In one set, a joint which showed signs 
of never having been soldered properly in the fac- 
tory, but had nevertheless made contact after a 
fashion for three years, eventually gave trouble— 
and took two days’ work to locate! 

A dozen metal rectifiers failed, half of these being 
the contact-cooled type. Only 4 fuses needed re- 
newal (after remedying the fault which caused the 
fuse to blow), two trimmers suffered mechanical 
damage and a fine-tuner developed a fault. Finally, 
two burned-out pilot lamps complete the list of re- 
placements needed in the 500 jobs under review. 


PART li— By J. ELWORTHY 


A PAIR of date limits were set and the television 
receiver repairs effected during the period between 
them were analysed and tabulated. 557 service calls 
were made; but this number includes 138 calls 
involving only adjustments to receivers. The adjust- 


ments varied from serious misalignment of pre- 
set controls, through “cleaning the screen” to the 
resetting to lower values of mains-voltage adjust- 
ments during the winter months 

Of all the components in television receivers the 
triode-output-pentode valve | proved the least 
reliable. In the 419 repairs requiring component 
replacements, 82 of these valves had to be replaced. 


be the develop- 
, which usually results 
stor due to an increase 
her common fault is of 
breakdown—this, too, 
resistor and the valves in the 
heater chain, by over-running 


The predominant fault seems to 
ment of inter-electrode 

in damage to tl 
of cathode current. Ano 
heater-cathode insulation 
damages the bias 
upper end of the 
their heaters. 

In frame timebases using separate valves for the 
oscillator and output 27 valve failures 
occurred—21 of these were in the output stage 
and again inter-electrode leaks were the cause of 
some of the failures; but another common effect 
was loss of emission non-linear frame 
scan. Oscillator valves were responsible for the 
other six failures. 

Line-output 
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valves (65 replaced), too, develop 
inter-electrode leaks which cause damage to circuit 
components. The more frequent offenders are the 
miniature types, which work at high temperatures 
and sometimes suffer from cracked envelopes: octal- 
based valves seem more reliable and very few 
valves of this type have needed replacement. 
Fifty-nine e.h.t. rectifiers failed: the usual fault was 
an open-circuit heater, but in some valves the whole 
cathode assembly had broken away from its sup- 
port, causing an anode-to-cathode short. Line- 
timebase oscillator valves are listed separately at 
54—these were mainly double triodes, and they had 
to be replaced because of erratic behaviour, usually 
when used as multivibrators in flywheel-controlled 
circuits. Another minor cause of erratic flywheel- 
timebase action was found to be the small metal 
rectifiers commonly used in the error detector cir- 


424 


cuits: four of these have needed replacement. 
Whilst on the subject of line timebases, it is worth 
noting that, considering the arduous conditions 
under which they work, efficiency diodes have a 
fairly good record. Only 14 required replacement 
in the total of 557 calls. Line-timebase output 
transformers were replaced in 10 cases—usually 
because of a breakdown of insulation between turns. 

Variable resistors have a high failure rate, 65 
were replaced in all, and 16 of these were faulty 
line or frame hold controls, which caused erratic 
locking of the timebase oscillators. Volume con- 
trols caused a great deal of trouble, especially when 
combined with a switch. Twenty-six double controls 
(used usually for “volume” and “brightness ”) 
were replaced, mainly because of noisy _volume- 
control sections or faulty switches: only a few con- 
trols were replaced because the brightness section 
failed, and then only when this section was ganged 
to the switch. In contrast to “pre-set” potentiometers 
very few individual volume controls needed replace- 
ment; the majority of the remainder of 23 variable 
resistors were volume controls ganged to the mains 
switch; again these became noisy. 

The high number of fixed resistors (62) should 
be regarded with caution—many resistors have been 
fitted to coil biscuits in turret tuners to reduce the 
strength of the B.B.C. signal. However, about half 
of the number were actual replacements—these 
being confined mainly to timebase circuits in appli- 
cations such as cathode bias and oscillator circuits. 

Forty-one replacements of the triode-high-slope- 
pentode type of valve used as a frequency changer 
were made. Although these valves are often used 
for functions other than frequency-changing, those 
replaced were, in the main, used as frequency 
changers; the faults making replacement necessary 
included erratic tuning and modulation hum on 
Band-III channels. The most common fault that 
occurred in the “cascode” type of r.f. double triode 
was a loss of gain; although some failures were 
caused by inter-electrode leaks. The total number 
of r.f. double triodes replaced is 24. No record was 
kept of mechanical adjustments to tuner units when 
other work was done on a receiver; but 19 calls 
for service were made due to erratic behaviour of 
the tuner alone. In most cases cleaning and lubri- 
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cating the contacts was all that was necessary and 
this often formed part of the service when the 
receiver was faulty in other respects. 

The most-common valve in a television receiver 
is the high-slope r.f. pentode, as it is used in if.- 
amplifier, video-amplifier and synchronizing-separa- 
tor functions in many receivers: therefore it is not 
surprising to find these fairly high on the list with 
42 replacements. The impression gained is that 
very few have been replaced in functions other than 
as if. amplifiers; but most receivers have only one 
video amplifier and one sync. separator compared 
with four or five i.f. stages. 

Faulty paper capacitors numbered 23—usually a 
leak or short circuit necessitated replacement; but 
some open-circuited units were found. Open cir- 
cuits were the rule rather than the exception with 
electrolytic capacitors. The usual symptom was, 
of course, hum; but other effects included poor 
frame linearity and instability. In all, 18 units 
were replaced. Slightly more reliable than both 
paper and electrolytic capacitors were the small 
mica and ceramic types—a total of 14 of these 
needed replacement. 

Eighteen “ metal” h.t. rectifiers had to be replaced, 
The directly-air-cooled type failed catastrophically, 
leaving behind the characteristic and most-unpleasant 
smell of burned selenium. Contact-cooled types 
seem not to die, but fade away, gradually reducing 
h.t. voltages and picture size. 
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Seventeen h.t. rectifiers failed: faults included 
“flash over” (which blew the h.t. fuse) and the 
normal end-of-life loss of emission. Only three 
valves suffered open-circuit heaters, and one of these 
was in a series-connected heater circuit. 

The figure for c.r. tube replacements (18) would 
be higher were it not for the preference of many 
people to buy a new set when the tube in an old 
receiver fails: a common tube fault was an internal 
short-circuit of part of the tube heater, which, in 
a series-heater chain, results in a drop in cathode 
temperature and emission. Grid-to-cathode shorts, 
resulting in uncontrollable brilliance, and low emis- 
sion are two more common faults. 

Aerials: in this group, responsible for 15 calls, 
Band-III additions to existing Band-I aerials are in- 
cluded. Often when an old set is replaced by a new 
one, a satisfactory picture is received on the existing 
aerial for the B.B.C. channel, and the customer is 
reluctant to pay for an additional Band-III aerial. 
However, as the receiver ages the noise level on 
the I.T.A. picture rises, and a separate Band-III 
aerial is then the cheapest and most long-lasting 
remedy. 

The remaining faults form a very small part of 
the total—5 small diode valves and three mains 
droppers indicate that these components are not 
particularly troublesome and the total of 13 mis- 
cellaneous individual failures includes line- and 
frame-oscillator transformers. 
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Outside the Physikalisches 
Institut, Stuttgart. Much of 
the value of the Congress 
was the opportunity afforded 
for informal discussion. 


International Congress on Acoustics 


TOPICS DISCUSSED AT THIS YEAR’S MEETING 


= this series of conferences was initiated in 
Delft in 1953 by the International Commission on 
Acoustics (under the auspices of U.N.E.S.C.O.) there 
has been a phenomenal increase of activity and con- 
siderable widening of the scope of the subject. At Delft 
the number of papers read (in three concurrent sessions) 
totalled 90; at Cambridge, Mass. in 1956 the number 
was 260; at Stuttgart this year there were no fewer than 
350 discourses by authors from 26 countries. Fourteen 
invited papers by acknowledged authorities were given 
in the mornings in the lecture theatre of the 
Physikalisches Institut and were open to as many of 
the 1,200 members attending the Congress as could 
find seats. The remainder of the contributed papers 
(in German, English, French or Italian) were given in 
the afternoons, either at the Physikalisches Institut, or, 
a short bus ride away, at the Technical High School. 
No advance copies of papers were available and authors 
were restricted to a 15-minute talk, followed by 5 min- 
utes of discussion. To get through the work in eight 
days (Ist to 8th September) it became necessary to run 
eight sessions concurrently, and while this to some ex- 
tent solved the problem for the narrow specialist it 
increased the difficulties of those charged with the 
responsibility of viewing the subject as a whole. The 
following notes are of necessity somewhat selective and 
arbitrary but they will have served their purpose if they 
indicate the direction in which inquiry is proceeding 
and some of the results so far obtained. The full 
proceedings will be published in the spring (by Elsevier 
and will be available to non-participants as well as 
members of the Congress 


large 


Electroacoustics: Transducers 


Investigations by G. E. Martin (U.S.A 
relative merits of commercially available magnetic 
materials for use in electromagnetic (variable reluctance 
transducers have led him to the conclusion that grain- 
oriented silicon steel best meets the criteria of band- 
width, power output and efficiency. Work is proceed- 
ing on new materials with a view to bettering this per- 
formance. 


into the 
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Playback heads for magnetic tape, using the Hall 

effect were discussed by F. Kuhrt (Germany). The out- 
put does not depend on rate of change of flux and so 
differs from inductive heads in being independent of 
frequency. In practice a wafer of indium-antimonide, 
at right angles to the tape, is sandwiched between two 
ferrite blocks which come together at the bottom to 
form the usual working gap in contact with the tape. 
The magnetic flux is thus made to traverse the thick- 
ness of the wafer. A polarizing current is passed along 
its length and the output e.m.f., which may be as much 
as 500«V, appears at right angles to this current. 
_ A paper by J. Greiner (Germany) on the hum pick-up 
in magnetic tape recorders underlined the importance 
of ensuring that any residual field is parallel rather 
than at right angles to the plane passing through the 
front and back gaps of the recording heads. He com- 
pared the plotted random field on the surface of an 
early tape deck design with the uni-directional field in 
a more recent product 

No fundamentally new principle appeared in the 
loudspeakers discussed at the Congress, but an interest- 
ing modern version of the E//.¢'¥}/2222 principle us- 
ing a lightweight conductor grid on a light plastic 
diaphragm and a ferrite magnet system was described 
by M. R. Gamzon (Israel), 

Monitoring loudspeakers with special directional 
characteristics to localize the sound in mobile TV con- 
trol vans were described by D. E. L. Shorter (England) 
who also showed how small line-source loudspeakers 
and monitor screens are used to maintain contact 
between singer, orchestra and conductor on large studio 
sets. By mounting two small unbaffied loudspeakers 
close together on the same axis and feeding them in 
opposite phase a figure-of-eight directivity is obtained. 
If the input bandwidth is restricted to two octaves this 
loudspeaker can be mounted on top of the studio 
microphone and used for conducting interviews 
between people in widely separated studios. 

Acoustic feedback in sound reinforcement (public 
address) systems is reduced by inserting a constant fre- 
quency shift between microphone and loudspeaker in 
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a system described by M. R. Schroeder (U.S.A.). This 
is accomplished by modulating a 20kc/s carrier and then 
extracting one sideband after beating with a second 
oscillator. If the shift is made equal to the mean dis- 
tance between peaks and troughs in the gain-frequency 
response of the room energy built up in the peaks is 
absorbed in the troughs after one circuit round the 
loop and about 10dB more gain can be used before 
instability is reached. In a demonstration tape record- 
ing using a 5-c/s shift the beat between original and 
reinforced sound could be just heard (after it was 
pointed out) but was insufficient to interfere with speech. 


Delay lines for low frequencies in the form of 
twisted tape, under tension- and _stiffness-controlled 
conditions, were discussed by G. Ashley and R. M. 
Lerner (U.S.A). These have distortionless character- 
istics and propagation velocities as low as 0-01 of the 
shear velocity in an unbounded medium. A composite 
magnetostrictive delay line technique described by 
J. F. W. Bell has been used to determine the elastic 
constants of a wide variety of solids, e.g. graphite, alu- 
mina, fused quartz and metals at temperatures up to 
1000°C, 

Electromechanical filters using thick circular discs 
coupled by thin rods and driven by magnetostrictive 
transducers were discussed by R. L. Sharma (U.S.A). 
With centre frequencies of 50kc/s to 500kc/s, these 
filters find application in high-performance communi- 
cations receivers, single-sideband and carrier equip- 
ment. Mason and R. N. Thurston (U.S.A.) 
described bandpass filters for frequencies below 20kc/s 
which are milled or pressed from sheet metal and con- 
sist of parallel bars joined at their centres by short 
torsional elements. The pass-band is associated with 
anti-symmetric flexural vibration of the bars. 


Piezoelectric transducers in the form of paste in a 
high-viscosity medium have been used by A. Lutsch 
(South Africa) for application in situ to specimens for 
non-destructive testing and the determination of elastic 
constants. Cylindrical transducers radiating along the 
major axis were discussed by A. A. Ananjeva (U.S.S.R.). 
They depend upon periodic distribution along the cyl- 
inder of velocities normal to the surface to give a 
principal lobe of directivity at grazing angles to the sur- 
face. Coaxially mounted piezoelectric cylinders acting 
as capacitors in a low-pass artificial line and des- 
cribed by W. J. Trott (U.S.A.) generate a progressively 
increasing wave in the water within the tube. At a 
given frequency there is an optimum length at which 
the electrical and acoustical phase velocities are equal; 
at this point no electrical energy remains. High effi- 
ciency, low Q and constant impedance are claimed for 
this design 


Spark discharge generators of underwater sound with 
efficiencies of 30° were described by N. A. Roy and 
D. P. Frolov (U.S.S.R.). For the generation of micro- 
second sound pulses at pressures up to 100 atmospheres 
W. Eisenmenger (Germany) uses eddy current reaction 
in a copper foil induced by capacitor discharge through 
an adjacent spiral coil. Rise times of less than 107’ sec 
in the shock-wave front have been observed. 


Room Acoustics : Musical Acoustics 


The majority of the papers on room acoustics dealt 
with absorbers for amelioration of reverberation charac- 
teristics. C. L. S. Gilford and N. C. H. Druce (England) 
described wide-band absorbers consisting of thin layers 
of porous material with impermeable facings in which 
a high coefficient of absorption is maintained up to the 
natural resonance of the system, which occurs at a high 
frequency. Investigations of rockwool absorbers by 
W. Lochstéer (Norway) have revealed deep and narrow 
absorption maxima in the region of 100c/s which have 
been shown to be due to vibrations of the fibres them- 
selves. 

Model concert halls have often been used for the inves- 
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tigation of their acoustic properties, sometimes with 
light rays to reveal reflections, but a much more am- 
bitious scheme using stereophonic ultrasonics was des- 
cribed by R. Boutros-Attia (Egypt). A stereo tape 
recording is made at normal speed, played back at 
increased speed through ultrasonic transducers in the 
model, picked up by microphones in an artificial head 
inside the model, and again recorded and finally played 
back at slow speed and compared with the original 
sound. Drying apparatus is used to reduce the relative 
humidity inside the model. . 

A. F. B. Nickson and R. W. Muncey (Australia) 
expressed the opinion that measurements obtained from 
models were insufficient for predicting the acceptability 
of designs. The response of individuals to tests with 
artificially added echoes has shown broad tolerance of 
acoustic conditions. It is suggested that the detail sup- 
plied by acoustical measurements is not matched by a 
corresponding subjective response. On the other hand 
V. L. Jordan (Denmark) gave the results of subjective 
tests which showed that orchestral players’ judgment 
of concert hall quality is related to the amount of first 
reflections received by the orchestra. Studies by M. 
Lukacs (Hungary) have shown a relationship between 
reverberation (1.5 to 2.5 sec) and the musical tempo 
preferred by 60 persons in 480 musical judgments. As 
might be expected the longer the reverberation time, the 
slower the preferred tempo. The programming of a 
digital computer for the generation of conventional and 
new music was eae by M. V. Mathews and 
N. Guttman (U.S.A.). 


Physiological and Psychological Acoustics 


Although the mechanism of hearing as far as the out- 
put from the cochlea is concerned is now reasonably 
well understood, the processes of the central nervous 
system and the mechanism of perception still await a 
satisfactory explanation. A. von Muralt (Switzerland), 
in a lecture of exemplary clarity outlining present know- 
ledge of the physical chemistry of nerve pulse genera- 
tion and the important role of sodium and potassium, 
said that little was yet known of the causes of the catas- 
trophic increase of permeability of the nerve cell wall 
by sodium which was the origin of the electrical “ firing ” 
pulse. In an endeavour to find more about the nerve 
processes and the relationship between stimulus and 
sensation, G. von Békésy (U.S.A.) reported experiments 
on the distribution of sensitivity with frequency of 
stimulus along the human forearm which has features 
in some ways similar to those of the basilar membrane 
and cochlea. S. S. Stevens (U.S.A.) in a paper read for 
him by J. C. R. Licklider proposed modifications of 
the Fechner law relating stimulus and sensation and 
adduced evidence in support from a comparison of the 
exponents of the power functions relating psychological 
magnitude to stimulus magnitude for such widely differ- 
ing “ prothetic continua” as loudness, brightness, smell, 
taste, temperature, vibration, heaviness, force of hand- 
gtip, vocal effort and electric shock. 

The masking of one sound by another has in the 
past been the subject of a vast number of experiments 
involving simultaneous masking and “ residual” mask- 
ing when the masked signal is delivered after the mask- 
ing tone has been cut off. I. K. Samoilova (U.S.S.R.) 
pointed out that masking can still take place when the 
masked signal precedes the maskin ng — and is separ- 
ated from it by a certain interval of time 


Noise 


The social problem of increasing noise, as part of the 
price to be paid for the advance of technol was 
admirably presented in an exhibition “ Weni my j 

(“Less Noise”), arranged by the Industrial Central 
Office of the province of Baden-Wiirttemberg. This was 
a comprehensive collection of typical noise sources— 
motorcycles, circular saws, teleprinters, etc., and of the 
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means that have been successfully adopted in either 
reducing the source or screening the output of noise. 
There can be little doubt that noise reduction is being 
more actively pursued in Germany than in most coun- 
tries, and during a scientific excursion to Munich, 
members of the Congress were able to appreciate the 
success of the efforts which have been made by the 
German railways to reduce wheel noise by the use of 
bonded rubber layers between tyre and wheel boss, 
aerodynamic noise by streamlining and double windows 
(fixed) with air conditioning. These and other methods 
account for the phenomenal quietness of, for example, 
the Trans Europa Express diesel trains. 

Studies of aviation acoustics are being urgently pur- 
cued, not only in the interest of people in the vicinity 
of aerodromes, but because at speeds approaching that 
of sound the energy radiated from aerodynamic tur- 
bulence may exceed the jet noise and may even induce 
serious vibration of the airframe. It was pointed out 
by H. E. von Gierke (U.S.A.) that the noise from wake 
vortices increases as the 6th power of the speed, as 
does jet noise with the exit velocity, An interesting 
feature of jet noise is that there is no acoustic radiation 
from the supersonic speed region close to the nozzle and 
that most of the sound energy comes from a region 
from 30 to 40 nozzle diameters further downstream. 
The frequency of maximum spectral energy in the 
noise increases as the nozzle diameter is reduced and 
this fact is exploited in so-called jet silencers with per- 
forated walls, As von Gierke pointed out they are not 
silencers but noise sources from which the energy is 
emitted at supersonic frequencies rather than audible 
frequencies. The energy is consequently more rapidly 
dissipated in propagation through the atmosphere. The 
difficulties of relating turbulence in a moving jet stream 
to sound at a fixed distant point were underlined by 
3. J. Richards (England) who described the use of 
space-time correlation techniques in conjunction with 
hot-wire microphones in the region of maximum shear 
at the jet boundary 

Less virulent noise sources, such as piston engine 
test beds, car tyres and typewriters, which formed the 
subject of other papers may be said to have descended 
the loudness scale to the point where restrictive legis- 
Jation is feasible, and it was interesting to learn from a 
paper contributed by R. Levi er al. (Brazil), that pro- 
tection against noises from “ vehicles, machinery, motors, 
compressors, stationary generators, loudspe: akers, radios, 
orchestras, apparatus of all kinds and industrial estab- 
lishments” is now provided for the citizens of Sao 
Paulo by a law passed in 1958, The maximum permis- 
sible levels are between 85 and 45dB, depending on 
whether the zone is wholely industrial or residential. 
In Russia, according to a paper by I. Slavin and 
J. M. Iljaschtschuk three classes of noise spectra are 
recognized (low, middle and high frequency) each with 
a permissible upper limit of intensity. In many other 
countries such criteria are regarded as an oversimpli- 
fication, and debate and research continue in an effort 
to find a valid, or at any rate a reasonable, correlation 
between objective measurements and subjective nuisance. 


Molecular Acoustics 


” 


One of the most spectacular advances in “ acoustics 
has been the progressive lifting of the upper limit of 
frequency of mechanical vibration first into the Mc/s 
and now into the kMc/s region, The absorption of 
ultrasonic and what is now coming to be termed “ hyper- 
sonic” vibration in gases, liquids and solids is pro- 
viding very valuable information on the structure of 
matter to supplement that already obtained from X-rays 
and infra-red radiation, From the frequency and shape 
of absorption lines and bands and their associated relaxa- 
tion times many clues are provided of the transitions of 
atomic order in complex organic molecules. J. Lamb 
(England) and his colleagues at Imperial College con- 
tributed several papers describing amongst other things 
investigations into lubricating oils and substituted 
a 
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ethanes. An invited paper by H. Oberst (Germany) 
showed the extent to which acoustical methods are em-. 
ployed in plastics research, development and testing. 
They are also providing new light on dilute electrolytic 
solutions (A. Barone and D. Sette, Italy) and steam at 
high pressures and temperatures (R. B. Lindsay er al., 
U.S.A.) 

To those unacquainted with the rapid advance in this 
field the idea of molecular acoustics may have sounded 
a little far-fetched; no doubt they will regard the terms 
atomic and electronic acoustics as wholely fantastic, but 
those who were privileged to hear the lecture by R. W. 
Morse (U.S.A.) on ultrasonics in metals at very low 
temperatures can have little doubt of their validity. 
At temperatures at which the mean free path of elec- 
trons in the crystal lattice of pure metals is of the same 
order as the ultrasonic wavelength there is absorption 
due to scattering of energy by electrons in the direction 
of propagation of the acoustic field. The electron move- 
ment is equivalent to an electric field in the same 
direction. By applying a magnetic field at right angles 
to the acoustic field the translational movement of elec- 
trons is converted to an elliptical orbit and the attenua- 
tion of the acoustic energy is modified. By rotating 
the magnetic field relative to the sound field the shape 
of the Fermi surface (bounding the occupied electron 
states) relative to the crystal axes has been deduced 
and has been found in the case of copper to be not 
spherical but of approximately cubic form with rounded 
corners, Investigations of the electron structure of 
tin have revealed a sharp fall in “sound” absorption 
at the transition temperature. Raptorstion by the above- 
mentioned magneto-acoustic technique has shown that 
the superconductivity is anisotropic. 


Miscellaneous 


Many interesting and unusual applications of acoustics, 
which do not fall easily into any of the broad divisions 
so far discussed, were the subject of individual contri- 
butions and are worth mentioning to show the range and 
variety of the subject. 

The new vehicle tunnels which are now a feature 
of many Continental cities pose special problems of 
noise control, which were discussed in papers by O. J. 
van Os and P. A. de Lange (Holland) and A. C. Raes 
Belgium), 

Motor horns are intended primarily for giving audible 
warning of approach to pedestrians, but are equally 
important in “communicating” with other motorists. 
T. Lange (Germany) discussed the results of tests to 
determine the best frequency spectrum for penetrating 
wind noise. 

Wind speeds can be measured over a base line of 
2.5cm by an acoustic micromanometer described by 
A. S. Gurvitch (U.S.S.R.). The phase change of ultra- 
sonic sound gives a measure of the velocity of the 
medium. 

Better combustion and a higher temperature in cl- 
fired furnaces is possible according to P. Greguss 
(Hungary) if an acoustic field is maintained in the region 
of the flame. 

Acoustic drying of porous sheet materials offers ad- 
vantages in some industrial processes, and M. G. 
Boucher (U.S.A.) reviewed the present state of the art. 
Minimum intensities of 145dB at 6 to 10kc/s are neces- 
sary and at present the method is effective for thick- 
nesses of 2in or less. 

Looking to the future, I. Dyer (U.S.A.) discussed 
the noise environment to be expected in space vehicles. 


If progress continues at this pace the 4th Congress, 
which is to be held in 1962 in Copenhagen under the 
chairmanship of Prof. Dr. F. Ingerslev, will have a 
formidable task in keeping the subject matter within 
the bounds of a single conference—even perhaps of 
finding accommodation for the increasing number of 
scientists who are now paying court to Acoustics—the 
one-time Cinderella of the sciences 
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Airshow Electronics 


Review of Trends, Progress and Equipment at the S.B.A.C. Exhibition, Farnborough 


§ the “static” exhibition it was the exception, rather 
than the rule, to find a stand without some form of 
electronics on show. This is, perhaps, not surprising 
when one considers that at least 20% of the cost of a 
modern airliner is its electronics and that a V-bomber 
may contain as much as half-a-million pounds worth 
of radar, wireless and control equipment. 

Automatic Control: Modern flying conditions, both as 
regards speed and traffic density, make great demands 
on the personnel involved. Thus it is logical that equip- 
ment, whether it be for the use of the air traffic controller 
or the pilot, should perform automatically many of the 
functions previously carried out mentally and manually. 
The last few years have seen great progress in data 
handling and processing techniques on the ground. 
This year the main emphasis at the show was on the 
use of automatic control in the air, so that the pilot does 
not need, except in an emergency, to fly the aircraft; 
instead he supervises the operation of the automatic 
equipment. Of course, “auto pilots” have been with 
us for many years now; but these, hitherto, have acted 
in such a way that they preserve, so to speak, the 
status quo of the aircraft with regard to compass head- 
ing, height and airspeed. The latest techniques, how- 
ever, enable absolute information from radio-naviga- 
tional aids to be fed to the auto pilot. 

Especially suitable for deriving this information is 
Doppler radar, and Marconi have produced two displays 
incorporating computers for their AD2300 equipment. 
The smaller of the two (Model B) features distance to 
go along track and distance to go across track; but the 
more sophisticated Model C gives latitude and longi- 
tude and magnetic variation, which is derived from a 
three-dimensional cam actuated by the aircraft’s posi- 
tion! Both these computers are _electromechanical 
analogue devices which give auto pilot feeds; but the 
nature of Doppler information—an a.f. tone represent- 
ing the spectrum centre—makes possible the use of 
digital techniques on a pulse-counting basis, and this is 
what Canadian Marconi do in their CMA-601 computer 
for the CMA-620 series of radar (Janus f.m./c.w. 
system). ‘Transistor-diode “logic” circuits are used to 
produce along-track and cross-track distances to go. 
The control unit is, in part, duplicated (within the one 
box) so that the next flight leg may be pre-set and at 
the completion of one flight leg an automatic change- 
over to the next leg occurs. An interesting feature of 
the CMA-620 series is that the whole system is self- 
checking. This is done by periodically and automatic- 
ally perturbing the tracker umit, and seeing that it 
returns to the original “lock” condition so that a fault 
indication is given within 20 seconds or so of the occur- 
rence of the fault. Manual-check facilities similar to 
those found on ground equipment are given by a meter 
and rotary switch on the front panel of the tracker unit. 

Of course, automatic aircraft guidance is not confined 
to Doppler radar. Cossor have extended the usefulness 
of their GEE system by adding a computer. An experi- 
mental equipment was shown, in which the c.r.t. indi- 
cator had been retained—a fix is made in the normal 
way, then the circuits are switched in: these operate 
the computer with a following accuracy of 1/100 of a 
GEE unit. It is worth mentioning, in passing, other 
improvements on the GEE rf. head. A cascode input 
stage and double-triode oscillator and mixer have 
enabled noise factors of 1.5dB at 30Mc/s and 2.25dB 
at 80Mc/s to be realized. This, Cossor say, results in 
the coverage previously given at 40,000ft now applying 
at 100ft! 
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Type 4382 computer and display for Marconi AD2300 Dap 
pler radar. Magnetic variation is given top-centre dial. 


Digital computer, 
Canadian Marconi Doppler radar. 


and centro! and read-out unit for 


When using any of the systems noted above with the 
auto pilot a considerable relief is afforded to the pilot. 
However, Sperry, carrying the idea yet further, were 
illustrating the use of a computer to fly the aircraft 
without external intervention non take-off to landing. 
Sperry’s system, called Radio Track Guide, is aimed, 
like Cossor’s, at exploiting fully the information given 
by ground-based aids cat i it is designed to work with 
practically any such system. This uses an electro- 
mechanical computer in which the distances travelled 
across and along track are represented by angular dis- 
placements of two centre-tapped tentiometers. At 
the start of a flight leg (which, incidentally, is “ stored” 
on a punched card) the potentiometer slides are at the 
earthed centre taps, so their relative potential is zero. 
They are then displaced by an amount representing the 
leg, and the inputs to the potentiometer are adjusted 
until the relative potential is again zero. Thus, during 
a flight leg the sliders move from the centre taps to the 
end-of-leg points, and, provided the aircraft is on track, 
the slider-to-slider potential is always zero. To avoid 
the carrying of two sets of potentiometers to allow legs 
to be flown automatically and consecutively the naviga- 
tional information is deliberately falsified at the end of 
a leg so that the computor is “ held” at the change over 
point. As soon as the setting-u D procedure has finished 
the deliberately induced “ error” is removed and normal 
tracking continues. 
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For the landing of the aircraft we now turn to Auto- 
matic Blind Landing equipment* developed by B.L.E.U., 
R.A.E. Bedford on show under the name “ Autoland”. 
The equipment consists of an auto pilot (Smiths), 
high-accuracy altimetert (S.T.C.) and a leader-cable 
installation. (Murphy). } However, the leader-cable 
installation itself is inconvenient, as it requires a run 
of about a mile from the end of the runway. Similarly 
a phase of “inertial guidance” (constant altitude) has 
to be employed between the end of accurate I.L.S. 
guidance (to I.C.A.O. specification) and the start of the 
altimeter control of height, because the altimeter has 
to be over level ground for use at low heights. In its 
present form the equipment uses the I.L.S. glide path 
guidance down to 150ft. not only to place it in the 
correct position for entry to “ Autoland” control, but 
also to stabilize the auto pilot for the constant-altitude 
phase. ‘Thus, although I.L.S. is not a part of the 
system, Autoland does rely on I.L.S. for part of the 


final landing procedure. For this reason, then, and in 
the hope that I.L.S. may eventually prove reliable 


enough guidance for part of the landing cycle (so reduc- 
ing the length of the leader-cable), both Pye and S.T.C 
have been working to improve the I.L.S. ground equip- 
ment. The Pye development consists of the use of 
slotted-cavity radiators instead of dipoles for the glide- 
path aerials—these, with their reduced subsidiary lobes 
and narrower beamwidth, render the glide-path usable 
down to about 20ft. on a good installation. S.T.C. on 
the other hand have been attending to the localizer or 
azimuth aerial. Their STAN 7 set of equipment uses 
twelve dipoles in front of a straight curtain reflector 
Pye use two dipoles and a parabolic reflector). To 
suppress any false signals from the localizer array, 
mounted behind it is another array which provides a 
blanking signal outside the localizer main beam. The 
. ty #9 equipment makes extensive use of transistors, 
and one complete localizer and glide path (STAN 8 
equipment contains only 28 valves. Automatic monitor- 

ing is fitted to both S.T C. and Pye equipments. 
Electronic automatic control also finding increasing 
application to fuel control in turbines. The de Havil- 
land Gnome engine which will be used first in heli- 
copters, where the requirem f sudden and frequent 
power changes with a constant speed 
of rotation for the rotor. Using manual control of the 
engine, flight controls and fuel throttle have to be 
adjusted simultaneously and correctly if dangerous 
engine conditions are to be avoided. Mechanical link 
been used, but these have disadvantages 


4 
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ages have 


The Gnome en fuel-control system (developed by 
de Havilland Propeller ises a small computer which 
integrates signals feed back from the engine with the 


r 
pilot’s demands to control the fuel supply to the engine 


It operates from the 24-V aircraft s1 supply, using tran- 
sistors and magnetic ymplifier s: it ensures that optimum 
working is hieved under any "circumstances and 
dangerous engine conditions cannot occur. 


* Building- block” construction, in which a selection 
of compatible units to make an equipment exactly to 
the user’s specification without expensive one-off tech- 
niques, provides great flexibility and is an increasing 
trend in ground equipment. It is this which makes a 
full description of the Redifon G420 series of trans- 
mitters impracticable report. Covering 1.5 to 
30Mc/s this equipment can be used as an a.m./c.w. 
transmitter of 500W output and, by the addition of 
other units, be made to encompass the gamut of modula- 
tion classifications as an 8-frequency remote-controlled 
station, with effective powers up to 2kW under some 
conditions. 

We noted last year the Cossor CRD.23 
processed radar display systen This equipment, too, 
is arranged on the bu 


the debut of 


ng-block scheme so that prac- 
tically any requirement of synthetic and live radar 
information can be hand _ It has, too, several very 
interesting technical det Primarily designed for 
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civil use, the number display is rate-aided, and the 
numbers are generated, as is usual, during inter-scan 
time; but this period is very much shorter than with 
some systems, so that the maximum p.r.f. is limited 
more by maximum range than inter-scan time. The 
system is completely direct-coupled, the range-scale 
being set by the level of feedback on the scan amplifiers. 
It is thus possible to off-centre the display and then 
switch to a shorter maximum range, when the part of 
the display in view expands; but is not further off- 


Burndept lightweight 
v.h.f. transceiver. Cry- 
stals are housed be- 
neath swing-out cover. 
Tuning indicator 
checks power ampli- 
fier adjustment. 


Left: Five-loudspeaker column 
for Trixadio aircraft p.a. 
system. Note built-in transis- 
tor amplifier with preset level 
control (at bottom) 


Building block construction of Redifon GA20 series h.f. 
transmitters. This example is fitted with units for 
s.s.b./i.s.f. operation. 
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Right: Horse-collar 
construction of de 
Havilland Propel- 
fers’ computer (for 
control of Gnome 
engine) enables it 
to fit in engine air 
intake, for cooling 


left: ‘* Midas’ 
cassette - loading 
flight-data recorder. 
Spools are piaced 
one above the other 
in pull-out unit. 


Two units from Ekco E190 airborne radar. 
(left) and display unit (right) with i.f. amplifier, control 


Transmitter 


unit and timebase. 


Note servicing accessibility given 
by hinged panels. 


centred. No pre-pulse is required, thus triggering from 
the transmitter pulse can be carried out, so avoiding 
any chance of jitter due to inaccuracies in the “ firing” 
of the transmitter chain. The secret to all this lies in 
the deflector-coils, which, although they are of high 
impedance, have an extremely small self-capacity so 
that the inevitable ringing on shock excitation is at a 
high frequency and so dies down very quickly. The 
whole equipment is “electronic” in its approach—even 
the rate-aided number shifts are generated with an 
electrometer valve, and only 12 valve types are used 
in the whole equipment. Another Cossor Radar, the 
CR.787, uses a travelling-wave tube as an r.f. amplifier, 
esulting in a noise factor of 6dB and a 23% increase 
in range 

Weight reduction greater 


than the weight of the 
original equipment 


consequent on miniaturization 
sounds ridiculous, but it is true. The new Ekco E190 
airborne radar itself weighs only 86lbs. against the 
125lbs. of the E160, but the E190 uses only three units 
WIRE! 
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—scanner, display and transmitter—against the six 
boxes of the E160. Thus cabling and racking are saved 
and their weight amounts to a total slightly greater than 
the weight of the E160. This new radar operates on 
3cm and has a range of 150 miles, ‘It is almost com- 
pletely transistorized, and to make possible the economic 
use of transistors a 13.5-Mc/s if. has been used. This 
leads to a tendency of the klystron a.f.c. circuit to lock 
on to the image response, but some very ingenious 
circuitry avoids this difficulty. Whether the klystron 
reflector voltage rises or falls when the a.f.c. is “ search- 
ing’’ depends on a bi-stable transistor switch which is 
sensitive to the direction of change of voltage of 
discriminator-output waveform. There are, naturally, 
two discriminator characteristics “displayed,” as the 
kly stron frequency is changed, one being the “ mirror 
image” of the other. If the image response is 
approached, then the switch reverses the direction of 
the change of voltage on the klystron reflector so that 
its output frequency is swept away from the image and 
back to the correct value. To avoid “hunting” the 
bi-stable switch can operate only when the klystron 
reflector voltage is falling. Total power consumption 
is 300VA and a Polaroid filter is used on the c.r.t. 

Aircraft p.a. exhibited a trend towards distribution 
at low level, using loudspeaker units with integral 
transistor amplifiers. In this way reliability is increased 
and weight is saved. Both Elliott and Trix were show- 
ing examples—the Trix system uses a small column of 
five loudspeakers. Whilst the directional effects achieved 
with only five units might be expected to be small, ade- 
quate coverage of a typical aircraft is achieved with 
three or four columns. 

Magnetic Recording.—Several firms were showing 
magnetic recording apparatus—notably Grundy, Ther- 
mionic, Royston and Solartron. The Thermionic Pro- 
ducts equipment is a ground-based 20-channel unit 
designed for registering aircraft communications. It is 
completely transistorized, but, as there is no “erase” 
facility, the power requirements for bias are fairly small. 
The system, like the previous Thermionic and B.C.C. 
recorders, is self-checking and automatically changes 
over to another equipment should a fault develop. The 
Royston “Midas” is an airborne, 8-channel data 
recorder with a tape-magazine which can be ejected 
from the aircraft in event of a crash, so preserving the 
records. Tape speed is 1/10 in/sec and up to 300 
signals representing aircraft performance can be 
recorded by using the built-in time-sharing switch. 
This recorder, too, uses transistors throughout. 

R/T equipment for aircraft service is naturally in the 
same position as mobile ground equipment; put simply, 
the trouble is not enough channels. This has we gs 
some exploration of the u.h.f. bands, but a temporary 
amelioration of the position on v.h.f. is offered by reduc- 
ing channel spacing. This, of course, renders existing 
equipment unsatisfactory, so it was interesting to see 
many manufacturers producing 50kc/s channel-width 
versions of their 100kc/s v.h.f. equipment. Universally 
the modifications required include extra crystal ovens to 
improve stability. Changes of if. amplifier strips are 
fairly common and, last but not least, on the equipments 
giving all channels, room for double the number of 
crystals has had to be found. In most cases, though, 
the external appearance and ease of control of the set 
have not been changed. A new v.hf. transceiver from 
Burndept—the BE255—is designed for light aircraft. 
Weighing only 6}lbs. complete, it provides five preset 
channels and uses a transistor power supply. The 
sensitivity is 10«V for 10dB signal-to-noise ratio and the 
transmitter output is 1W. 

W.S. Electronics were showing an airfield communi- 
cation system: usually one v.hf. channel is set for 
essential services, but the nature of the equipment used 
generally restricts this to communication with motor 
vehicles. The W.S. system uses an inductive loop 
motor system for contacting small “ walkie-talkie” 
receivers, and communication back to the base station 
is made on u.h.f, 
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WORLD OF WI 


VE LESS 


International Study Groups 


THE work of the C.C.LR. (International Radio Con- 
sultative Committee), which is one of the permanent 
organs of the International Telecommunication 
Union, is continued between international plenary 
meetings by a number of study groups each covering 
a specific aspect of the Committee’s work. 

Two of these study groups, No. IV (concerned 
with ground-wave propagation) and No. V (cover- 
ing tropospheric propagation), have now been 
merged because of the “ difficulty of distinguishing 
the frontier between the fields of study of these 
two groups.” The chairman of the combined group, 
which is known as study group V, is Dr. R. L. 
Smith-Rose. A new study group IV has been set 
up to deal with radio links between earth and space 
vehicles and between space themselves. 
The chairman is Professor I. Ranzi of Italy. 

To facilitate the work of the various study groups, 
of which there are fourteen, member countries of 
the C.C.LR. set up national counterparts of each of 
them. Below hairmen of the study 
groups 
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Radio Hobbies 
A FEATURE of the Rad 


which opens at the Royal 
Old Hall, London, S.W.1, 
be a display of over a dozen working communica- 
tions receivers. These sets, which may be operated 
by visitors, will be supplied by Airmec, Collins, 
Eddystone, Geloso, Hallicrafter, Heath-Kit, G.E.C., 
Marconi, Minimitter, National, Racal, Redifon and 
Siemens-Ediswan. 

Admission to the exhibition, which will be open 
from 11 to 9 on each of the four days, cost 2s. The 
exhibitors include :— 


Vocabulary 


Show 


io Hobbies Exhibition, 
Horticultural Society’s 
m November 25th, will 


A.P.T. Electronics n Pr 
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T. E. Goldup 


WITH the death of Thomas Edward Goldup, 
C.B.E., on October 6th, at the age of 65, a very 
well-known figure has been lost to the radio industry 
and will be especially missed in councils and con- 
ferences where radio men meet. 

His industrial career had been spent entirely with 
the Mullard organization which he joined in 1923. 
He had been a director for over 20 years. His early 
years with the company were spent at the valve 
factory at Balham where he later assisted in the 
setting-up of the Valve Development Laboratory. 
Reference was made to “his pioneering achieve- 
ments in the design and development of thermionic 
tubes and his contributions to the technical and 
administrative councils of the radio industry ” when 
in 1954 he was elected a Fellow of the American 
Institute of Radio Engineers. 

During the First World War he was in signals 
in the Royal Navy and on demobilization was ap- 
pointed senior experimental officer at the Signals 
School, Portsmouth 

Mr. Goldup’s absorbing personal interest in later 
years was in the educational field. He was a 
governor of the Ministry of Supply School of Elec- 
tronics, Malvern, and was on the boards or advisory 
bodies of a number of educational organizations. 
He was also a moving spirit in the Mullard Educa- 
tional Service. 

During his tenure of office as president of the 
I.E.E. (1957/58) he undertook an extensive overseas 
tour during which he took part in the Common- 
wealth Engineering Conference in Australia. 


Other Obituar) 


Commonwealth Telephone Cable 


CABLE AND WIRELESS LIMITED have been 
made responsible for financing, laying and maintain- 


ing the United Kingdom’s share (approximately 
half) of the £30M Commonwealth round-the-world 
telephone cable system. This is announced in the 
annual report. The Post Office has been assigned 
the main responsibility for designing and engineer- , 
ing the telephone cables as far as this country is 
concerned. 

Provision is made in a new partnership between 
C. & W. and the Post Office for the establishment 
of a joint submarine cable and repeater develop- 
ment unit which will be controlled by R. J. Halsey, 
Post Office Director of Research, who was elected 
a director of Cable and Wireless Ltd., at the annual 
general meeting on July 29th. 


Faraday Lecture 


THIS session’s Faraday lecture of the I.E.E. is 
being given by Professor M. G. Say and the subject 
is “electrical machines ”—which he defines as con- 
vertors of energy from, or into, electrical form. In 
his synopsis he says the loudspeaker is strictly a 
“machine” producing acoustic from electrical 
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energy. The lecture will be delivered first at Glas- 
gow on November 25th and repeated at Sheffield 
(Dec. Ist); Nottingham (Dec. 3rd); Birmingham 
(Jan. 19th); Cardiff (Jan. 21st); Southampton (Feb. 
15th); London (Feb. 17th); Rugby (Feb. 19th); 
Hanley (March $th); Liverpool (March 10th) and 
Dublin (March 14th). 


Air Electronics 


THE first “maintenance meeting” of the European 
Airlines Electronics Committee was held in London 
on September 22nd and 23rd. It was attended by 
radio and electronics representatives of 11 airlines. 
By invitation representatives attended from the Air 
Transport Electronics Council, the Electronic En- 
gineering Association and the Society of British Air- 
craft Constructors. 

The meeting covered radio and instrument 
systems in aircraft and manufacturers emphasized 
how valuable it would be to them if airlines could 
have a common policy on maintenance practice— 
for example, whether they would wish to continue 
to overhaul equipment, or would find it ad- 
vantageous to discard modules which failed. 


Inst.P.-Phys. Soc. Merger?—The amalgamation of the 
Institute of Physics and the Physical Society is fore- 
shadowed in the annual report of the Institute. A 
scheme for amalgamation is being submitted to mem- 
bers of both bodies. The report also records that the 
Institute membership of all groups increased by 415 
in the year under review, bringing the total to 6,309. 


Junior Institution of Engineers.—Two of the 1958/59 
awards of the Junior Institution of Engineers are for 
papers on radio and electronic subjects. The Institu- 
tion’s silver medal is awarded to John Heywood, who 
is a lecturer in the Department of Telecommunications 
at the Norwood Technical College, for his paper “Radio 
measurements on the Russian earth satellites.” The 
Tookey award has been given to W. J. Kease and A. C. 
Quarterman, who are both in the computer division 
of E.M.I. Electronics, for their paper “Computers and 
materials handling.” 


Dutch Firato.—The total number of visitors to the 
recent Dutch radio and television exhibition, on which 
we give a report elsewhere in the issue, was 167,201. 


U.S. Television.—Ten per cent of the 45M television 
equipped homes in the United States have more than 
one set, making a total of nearly 50M receivers in use. 
These figures were issued by the Advertising Research 
Foundation of America. 


Electronic Systems Laboratory is the new name 
adopted by what was previously known as the Servome- 
chanisms Laboratory of the Massachusetts Institute of 
Technology. The laboratory was established in 1940 
and Professor J. F. Reintjes has been director since 
1953. 


“Designing a Transistor Receiver.”—It has been 
pointed out that the Ferranti ZS10B rectifier (included 
among the alternatives for the mains unit on p. 367 of 
the September issue) is rated at 0.1A. The load current 
in each arm of the bridge rectifier is 0.3A and so the 
correct Ferranti rectifier is the ZS30B. 


Can you help?—A reader is trying to trace a copy of 
Electronichart No. 1 giving details of an amplifier, 
which was issued about 10 years ago. Sntesandien to 
D. W. S., c/o Editor. 
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Memorial to T. L. Eckersley.—A bronze bust of her 
late husband, who died in February, has been presented 
to the Marconi Company by Mrs. E. Eckersley. The 
bronze, which was executed by the late Kathleen 
Scott, now stands in the Marconi Research and Develop- 
ment Laboratories at Great Baddow, Essex. 


Physics of Semiconductors.—The fifth international 
conference on the physics of semiconductors to be 
held under the auspices of the International Union of 
Pure and Applied Physics is being organized by the 
Czechoslovak Academy of Science. It will be held in 
Prague from August 29th to September 2nd next year. 


Computer Reliability and Maintenance.—A series of 
discussion meetings is to be held on January 20th and 
21st next year at the Institution of Electrical Engineers, 
Savoy Place, London, W.C.2, which will deal with the 
managerial and engineering aspects of reliability and 
maintenance of digital computer systems. The British 
Computer Society will be responsible for arranging the 
meetings on the first day. The second day’s meetings 
will be organized by the Measurement and Control 
Section of the LE.E. 


Dover.—Low-power tests from a temporary 75-foot 
mast on the site of the LT-.A. station at Church 
Hougham, near Dover, began towards the end of Sep- 
tember. Full-power tests, using the recently completed 
750-foot mast, will begin towards the end of November 
in preparation for the opening of the station by Christ- 
mas. The station radiates vertically polarized signals 
in channel 10. It will be equipped with a directional 
aerial giving a maximum e.r.p. of 100k 


Receiving Licences.—Combined television and sound 
licences in the U.K. increased during August by 77,868, 
bringing the total to 9,627,657. Sound only licences 
total 5,281,581, including 401,981 for sets fitted in cars. 
The overall total of 14,909,238 was an increase of 
226,113 on the August figure last year. 


Liverpool College of Technology.—A full-time eight- 
months’ course in clectrical engineering in preparation 
for the I.E.E. Part III examination is being conducted 
at the Liverpool College of Technology. The course 
will take the place of the usual two- or three-year part- 
time day or evening course of study for the examination. 
The course opened on October Sth, but late entrants 
will be accepted, 


Radar Navigation.—To give ships’ Masters and senior 
deck officers experience in the use of radar as an aid 
in manceuvring a ship, a radar simulator course has been 
introduced at the Sir John Cass College, London. The 
course, which will last five days, is approved by the 
Ministry of Transport and Civil Aviation and similar 
= are expected to be introduced at other colleges 
shortly 


Pulse Circuit Design.—A course of 23 evening lec- 
tures in pulse circuit design began at Twickenham Tech- 
nical College, Middlesex, on October 8th. The lectures, 
in which special consideration is being given to circuits 
using transistors under pulse conditions, are delivered 
at 7.0 on Thursdays. The college is also conducting a 
course of 18 lectures on Monday evenings covering com- 
puter programming. It began on October 12th. 


Hendon Technical College is conducting a number of 
special courses for advanced students during the Autumn 
term. Among them is one on industrial electronics for 
mechanical engineers. It consists of 15 lectures on 
Tuesday afternoons from October 20th. A course of 
seven lectures on ultrasonics is being held on Wednes- 
day evenings. 


Higher Technological Courses covering a very wide 
variety of subjects at some 40 colleges in London and 
the Home Counties are listed in the 1959/60 bulletin 
issued by the Regional Advisory Council for Techno- 
logical ucation. It costs 3s 6d post free from the 
Council at Tavistock House South, Tavistock Square, 
London, W.C.1 
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Sir Owen Wansbrough-Jones, K.B.E., C.B., Chief 
Scientist to the Ministry of Supply, has resigned to take 
up an appointment in industry. He is succeeded by 
Robert Cockburn, C.B., O.B.E., M.Sc., Ph.D., who has 
been Controller of Guided Weapons and Electronics in 
the Ministry since 1956. Dr. Cockburn, who is 50, 
taught physics at Portsmouth and West Ham Municipal 
Colleges before he joined the radio department at the 
Royal Aircraft Establishment, Farnborough, in 1937. 
Two years later he became head of the radio counter- 
measures division of T.R.E. In 1947 he was awarded 
the American Medal of Merit for his work in this field 
In 1945 he transferred to atomic energy research, and 
three years later was appointed scientific adviser to the 
Air Ministry. He has been with the Ministry of Supply 
since 1954, 


Or. R. Cockburn J. E. Clark 


J. E. Clark, M.I-E.E., managing director of Cathodeon 
Electronic, Ltd., has been elected to succeed D. C. 
Birkinshaw, M.B.E., M.A., as chairman of the council 
of the Television Society. Mr. Clark, who is 55, joined 
Cathodeon as a director in 1950. For the previous 15 
years he had been with the Ekco organization; 11 years 
with E. K. Cole, Ltd., and four years with Ekco-Ensign. 


John B. Adams has been appointed by the a 
Kingdom Atomic Energy Authority to be director of ¢ 
new establishment to be set up to deal with controll ed 
thermo-nuclear research. The site of this new establish- 
ment is not yet decided. During the war Mr. Adams, 
who is 39, worked at the Telecommunications Research 
Establishment on the development of centimetric radar 
From 1946 to 1953 he was at = Atomic Energy Re- 
search Establishment, Harwell, where he was a member 
of the team which designed and built there the 110-inch 
diameter cyclotron. Since 1953 he has been working 
with the proton and synchrotron group of the European 
Council for Nuclear Research. 


C. B. Speedy, Ph.D., B.E., Assoc.I.E.E., has been 
appointed to the board of Lion Electronic Developments 
Ltd. Dr. Speedy is also a director of Gresham Develop- 
ments Ltd. The two companies are associated, the 
manufacturing facilities of Lion Electronic Develop- 

ments being used to implement the research, design 
and development activities of Gresham Developments. 


A. Witkin has joined N.G.N. Electrical Ltd., of 
Accrington, Lancs., as Southern England technical 
representative for their high-vacuum products. For 


some time he was doing research work on microwave 
valves at the G.E.C. Research Laboratories and more 
recently with the valve research group of Elliott 
Brothers, He was for a short while in the National 
Physical Laboratory of the Government of Israel 
Research Council. 
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B.I.C. Construction Co. recently announced the 
appointments of J. N. Gibson, J. R. McDonald, B.Sc. 

ing.), A.M.I.E.E., and D. M. H. Rooney, M.A., 
A.M.LE.E., as executive directors. Mr. Gibson became 
chief supervising engineer in the power cable contracts 
department of the company in 1949. In 1955 he was 
appointed manager, su bmarine cable contracts in B.I.C. 
Construction Co., and a director of BIC (Submarine 
Cables) Ltd. Mr. McDonald joined the company in 
1958 as contract manager (overseas projects) in the 
telecommunications cable contracts department. He 
was in the G. P.O Engineering Department from 1936 
until some time after the war. From 1951 to 1958 he 
was chief engineer and director of the Jamaica Tele- 
phone Co. Mr. Rooney, after a college apprenticeship 
course with Metropolitan Vickers and five years with 
the Royal Navy, joined British Insulated Callender’s 
Cables Ltd., as an assistant engineer in the Civil 
Engineering (Traction) Department. In 1955 he be- 
came regional manager for India, Pakistan and Ceylon 
and a director of BIC (Export) Ltd. 


G. H. Metson, Ph.D., M.Sc.(Eng.), M.IE.E., deputy 
chief scientific officer in the thermionics division of the 
Post Office Research Station, Dollis Hill, has been 
awarded the degree of Doctor of Science by Queen’s 
University, Belfast, for his work on the thermionic valve 
and particularly on the oxide-coated cathode. Dr. Met- 
son led the team concerned with the development of the 
long-life steep-slope pentode valves used in the repeaters 
for the Newfoundland-Nova Scotia section of the first 
transatlantic telephone cable. He joined the Post Office 
as a youth-in-training in 1925, 


Semiconductors Ltd., the Plessey-Philco company, 
announces the formation of an executive board headed 
by Dr. James Reekie, who becomes executive director 
and general manager. Dr. Reekie was in Canada for 
twelve years before joining the company as chief 
engineer in 1957. While in Canada he was for some 
time Professor of Physics at the University of Toronto 
and immediately prior to returning to this country was 
research director in semiconductors and _ solid-state 
physics of the Northern Electric Co., Montreal. C. H 
Noton, who recently joined the company as commercial 
manager, becomes commercial executive director of 
Semiconductors Ltd. and E. E. Webster, central pro- 
duction executive, Swindon Region, of the Plessey Co., 
is also appointed an executive director. 


A. Bodley Scott, D.F.H., M.I.E.E., appointed tech- 
nical director of Bryans Aeroquipment, Ltd., of Mitcham, 
Surrey, was an Admiralty scientist specializing in guided 
weapons, electronics and servo systems, until joining the 
company 18 months ago. 


F. J. Jervis, B.Sc.(Eng.), A.M.Brit.I.R.E., has joined 
Nash and Thompson Ltd., as contracts manager. He 
is responsible for all commercial aspects of research, 
development and manufacturing contract work. Since 
1951 he has been a production engineer in the Guided 
Weapons Department of the Ministry of Supply. Prior 
to joining the Ministry he had been in industry since 
1924, having been with Aerovox Radio Ltd. and All 
Power Transformers Ltd. 


Dr. Harvey Fletcher, Director of Research and Dean 
at Brigham Young University, Utah, a pioneer in 
psycho-acoustics, has been appointed an honorary mem- 
ber of the Society of Motion Picture and Television 
Engineers. The citation refers to the Fletcher-Munson 
curves on the relation between frequency, intensity, and 
loudness. 


Aubrey Harris, A.M.I.E.E., A.M.Brit.I.R.E., who has 
been appointed the technical representative in the Fri- 
bourg, Switzerland, offices of Ampex International, S.A., 
will be concerned with video-tape recorder applications. 
He joined the Ampex Corp. in California last year. 
From 1952-57 he was with Marconi’s at Chelmsford, 
following which he was for a year chief engineer of 
Bermuda’s commercial television station. He is 30. 
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L. A. Sweny, manager of Marconi’s Aeronautical 
Division since 1946, has retired and has become a 
director of Hovercraft Development Ltd. He is 60. 
Mr. Sweny had been with Marconi’s since 1936 except 
for the period 1942-1946 during which he was for two 
years in the Fleet Air Arm and for two years Assistant 
Director of Communications Development (Naval) 
with the Ministry of Aircraft Production. He was for 
some years in the Department of Civil Aviation at the 
Air Ministry and in 1934 was appointed signals officer 
in charge of the U.K. Civil Aviation Signals Organiza- 
tion. His successor as manager of Marconi’s Aero- 
nautical Division is B. J. O’Kame, Ph.D., Se. 
A.M.LE.E., who for the past seven years has been the 
company’s chief air radio engineer. In 1935 Dr. O’Kane 
joined the staff at the G.E.C. Research Laboratories 
and in 1941 was seconded to the Telecommunications 
Research Establishment at Malvern. He returned to 
the G.E.C. in 1945. For his contribution to the 
development of radar—in particular the north-seeking 
p.p.i—he was granted an award by the Royal Com- 
mission on Awards to Inventors. From 1947 to 1952 
Dr. O’Kane was chief engineer of International Aeradio 
Ltd. 


Dr. B. J. O'Kane 
R. E. Cooke, B.Sc.(Eng.), author of the article “ Hum, 


R. E. Cooke 


Rumble and Noise,” served with the Royal Naval Air 
Service during the war, working on airborne radio and 
radar equipment. Subsequently he obtained an honours 
degree in electrical engineering at London University, 


and in 1951 joined the Mullard Radio Valve Co., where 
he eventually took charge of a section manufacturing 
cathode-ray a In 1954 Mr. Cooke went to the 
B.B.C, Designs Department, Recording Section, dealing 
with problems in di isc and tape-recording systems. He 
is now technical director of Wharfedale Wireless Works 
which he joined in 1955. 


F. Langford-Smith, B.Sc., B.E., head of the Techni- 
cal Publications Department of the English Electric 
Valve Co., has been elected an honorary member of the 
Audio Engineering Soc- 
iety of America in 
recognition of his contri- 
butions to audio engin- 
eering through his book 
“ Radio Designer’s 
Handbook.” He is a vice- 
president of the British 
Sound Recording Associa- 
tion. Mr, Langford-Smith 
came to this country from 
Australia in 1957 to join 
the English Electric Valve 
Co., at Chelmsford. He 
had been with Amalgam- 
ated Wireless (Austra- 
lasia) since 1932 where 
he was for some time 
engineer-in-charge of the 
company’s valve labora- 
tory. 


F. Langford-Smith 


Robert L. Cogdale has been appointed European 
resident technical representative of Marconi Instru- 
ments and will reside near Paris. 


OBITUARY 


Geoffrey Bernard-Baker, design executive in Murphy’s 
television and radio division, died suddenly on August 
27th at the age of 52, He was one of a group of rs 
graduates who joined the company’s laboratories in 193 
and was a well-known figure in the industry’s engineer- 
ing circles, 

Dr. Russell H. Varian, who with his brother Sigurd 
invented the klystron, died on July 28th, at the age of 
61. He was chairman of the board of Varian Asso- 
ciates, of California, which he helped to found in 1948. 


News from the Industry 


Electric and Musical Industries announce a group 
net profit for the year ended on June 30th of £2.232M 
compared with £2.156M last year. The U.K. and 
overseas taxation absorbed £2.534M compared with 
£2.573M the previous year. 

B.R.W.—Sir Robert Renwick, chairman of British 
Relay Wireless and Television, Ltd., in his report for 
the past year announced a group profit, after taxation, 
of £300,908 compared with £232,418 the previous year. 

Radio and Television Trust Ltd.—Daniel D. Prenn, 
head of Truvox Ltd., has acquired, at a price approach- 
ing £500,000, Crompton Parkinson’s interest in Radio 
and Television Trust Ltd. J. V. Daniel, a director of 
Crompton Parkinson, has resigned his appointment as 
a director of the Trust, and Mr. Prenn has succeeded 
him. Crompton Parkinson acquired a_ controlling 
interest in the Trust earlier this year. Airmec Ltd., is 
the manufacturing subsidiary of Radio and Television 
Trust Ltd. 

Dulci Company has been taken over by Lee Products 
(Great Britain) Ltd. The Dulci factory at Willesden, 
London, N.W.2. is to continue producing Dulci equip- 


ment. 
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Admiralty W/T Station—Marconi’s supplied 20 of 
the 30 transmitters referred to in the note on page 391 
of our last issue; the remainder being provided by Stan- 
dard Telephones and Cables. The S.T.C. installation 
included eight 30-kW h.f. transmitters. B.I. Callender’s 
Cables s 7 four 600-foot masts for the long-wave 
aerials and 58 lattice steel masts for the rhombic aerials. 

¢ open wire automatic aerial exchange by which 
any one of ten transmitters can be connected to 
any one of twenty aerials was designed, manufactured 
and installed under contract to the Admiralty by P. & L. 
Millers Ltd., of London, E.1. 


Electric Audio Reproducers, Ltd., of The Square, 
Isleworth, Middx., which became a subsidiary of the 
Gas Purification and Chemical Company some time ago, 
has been re-acquired by L. Stone and two other former 
directors of the company, E. Kaye and J. R. Sharp. 


Raytheon Company, of Waltham, Mass., have ap- 
pointed Dr. Carlo Calosi to the newly created post of 
vice-president, Europe. He will be responsible for 
European production of Raytheon equipment as well as 
European sales and distribution of their products manu- 
factured both in the U.S. and on the Continent. 
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Audiotape, the magnetic recording tape manufactured 
by Audio Devices Inc., of New York, is now available 
in this country through Lee Products (Great Britain) 
Ltd., who have been appointed sole concessionaires for 
the U.K. and Eire. 


Marconi Instruments’ mobile showroom and demon- 
stration unit, which was used initially at the Farn- 
borough Air Show, is touring the Midlands and the 
North of England. It is planned to go on a four-month 
tour of Western Europe next year. 


Avo, Ltd., now a member of the Metal Industries 
Group, has secured a £14,000 order from the Ministry 
of Supply for portable electronic multi-range measuring 
instruments of panclimatic construction. The instru- 
ment provides 97 measurement ranges which cover a.c. 
and d.c. current; voltage; r.f.; resistance and also 36 
audio power measurements over a range of 120dB. 


Marconi’s are to supply seventy-five 21-inch picture 
monitors for the studio production control rooms at the 
B.B.C.’s new Television Centre. These monitors, Type 
BD850, are suitable for use on 405, 525 or 625 lines, 
the change-over from one standard to another being 
made by four simple wiring modifications and changing 
one capacitor 


Closed-circuit television for both live and film trans- 
mission is among the facilities provided in the film 
projection theatre equipped by the G.B.-Kalee division 
of Rank Precision Industries, Ltd., in the May Fair 
Hotel, London, W.1. Pye equipment is used for the 
closed-circuit television chain 


Teleng Ltd., is the 
viously known as fusion 
planning to tr » the floor space 
Essex, factory to increase the { 
range of television-f.m. relay 


name of the company pre- 

iwineering Ltd.) They are 
at their Harold Wood, 
roduction of the Teleng 
juipment 


Minns Electronics, of The Lower Mill, Kingston 
Road, Ewell, Surrey, has been formed to manufacture 
initially wide-band transformers and amplifiers and test 
gear for transi tior The directors, R. H 
Minns and will also act as consultants 


Gothic Electronic Industries, Ltd., of 
Street, Birmingham, 19, is the new 


Hampton 
name adopted by 


Foresight Productions, Ltd., of the same address. They 
have recently produced t rramp” transistorized 
portable p.o. amplifier, with t in loudspeaker, weigh- 
ing 3jlb with battery. The company’s general manager 
is D. Bates who was previously with Stratton & Co 


EXPORT 


Microwave 
phones & 


NEWS 


re! ephone 


ables installed 


Network.—Standard Tele- 
t equipment for Malaya’s 


first microwave trunk telephone network inaugurated 
on September 26th The system, which connects 
Kuala Lumpur and Singapore with other centres of 


links interconnected 
pment. The main route 
Singapore has a capacity 
the spurs 240 


population, incorporates six 1 
by multiplex channell e 

between Kuala Lumpur 
of 600 telephone circuits and 


7; 


A tropospheric scatter 
channels between Trir id id 
up by Cable & Wirele Marc 
1-kW transmitters for 
feed into a 30-ft parabola giving a maximum e.r.p. of 
4MW. The Automatic one & Electric Co. are to 
supply the carrier equipment and compandors, and 
Marconi Instruments the test equipment 


~Marconi Instruments Ltd., 
their telecommunication measurement equip- 
ments at the Ljubljana International “ Modern Elec- 
tronics” Fair which is being held from October 16th 
to 25th. 


link providing six speech 
Barbados is to be set 
oni’s are supplying two 

Each transmitter will 


ecacn site 


I elept 


Yugoslavia. are showing 
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Transatlantic Telephony.—Nearly half the 4,900 
miles of cable for the second transatlantic telephone 
circuit providing 36 circuits between the U.S. and 
France, was supplied by Submarine Cables Ltd. The 
remainder was supplied by companies in France, Ger- 
many and America. The fifty-seven one-way repeaters 
at 38-nautical-mile intervals in each of the two cables 
(one for each direction of transmission) linking New- 
foundland with France were provided by the Western 
Electric Co., of America. In the 330-nautical-mile 
section of the cable from Clarenville, Newfoundland, to 
Sydney Mines, Nova Scotia, there are sixteen two-way 
repeaters supplied by Standard Telephones & Cables. 

Sweden.—A market report on domestic sound and 
television receivers in Sweden has been issued by the 
Export Services Branch of the Board of Trade. Before 
mains receivers can be sold to the public in Sweden 
they must be approved by SEMKO (Svenska Elektriska 
Materialkontrollanstalten, Franzengatan 5, Stockholm 
30). Seven different makes of U.K.-manufactured tele 
vision receivers (17-in and 21-in) have received approv al 
According to the report, about 63 of the country’s 
imports of sound and television receiving equipment in 
1957 came from West Germany and 23 from the 
Netherlands. The U.K. share was 4%—about Kr.5M 


F.M. and television broadcasting equipment valued at 


approximately £292,000 has been ordered from Mar- 
coni’s, through their agents Svenska Radioaktiebolagct, 
by the Royal Board of Swedish Telecommunications 


The order includes 16 television transmitters, with asso- 
ciated sound transmitters and ancillary equipment, and 
20 f.m. sound broadcasting transmitters 


Surveillance radar equipment has been ordered from 
Decca for installation at the airports at Malmo, Sweden, 
and Maiqueta, Caracas. The radar is the D.A.S.R.1 
which operates in the S-band (around 3,000 Mc/s). 


CLUB NEWS 


Barnet.—A demonstrated talk by a representative of Wynd 
sor Recording Co given at the meeting of the Barnet 
and District Radio on October 27th. On November 
24th there will be a lecture on aerials for the radio amateur 
by Ray Hills (G3HRH The club meets on the last Tuesday 
xf each month at 8.0 at The Red Lion Hotel, High Barnet. 


Bexleyheath.“ International Amateur Radio” is the title 
of the talk to be given by Arthur Milne (G2MI) at the meet- 
ing of the North Kent Radio Society on November 26th 
The club meets at 8.0 at the Congregational Hall, Chapel 
Road. 

Cheam.—J. F. H. Aspinwall, of 
tions laboratory, will be demonstrating the Redifon GR400 
single sideband radio-telephone equipment at the meeting 
f the Sutton and Cheam Radio Society on November 17th 


he meeting will be held at 8.0 at “ The Harrow,” Cheam 


Redifon’s communica- 


Cleckheaton. At the November 11th meeting of the Spen 
Valley Amateur Radio Society a member of the staff of the 
B B.C Holme Moss television station will talk about Z 
Matching. On the 25th the subject “ Printed circuits” will 
be dealt with by a representative of Mains Radio Gramo- 
phones. Meetings are held at 7.30 at the George Hotel 

Derby.—Perspex and its uses for the 
liscussed by A. Hitchcock (G3ESB) in a 
and District Amateur Radio Society at 
4th in Room 4, 119 Green Lane 


Dorking. Amateur radio in America™ is the title 
of the talk to be given by C. Crook (GSBT) to members of 
the Dorking and District Radio Society on October 27th 
Meetings are held on the second and fourth Tuesdays of 
each month at 8.0 at the Star and Garter Hotel. 

Leeds.—At the 
Society on October 


amateur will be 
talk to the Derby 
7.30 on November 


meeting of the Leeds Amateur Radio 
2ist W. Ripley will discuss the building 


of a simple short-wave superhet receiver which he will 
Jemonstrate at the meeting on November 18th. On Novem- 
ber 4th a stereo demonstration will be given by J. R. Hey 
Meetings are held at 7.45 at Swarthmore Educational 


Centre, 4, Woodhouse Square, Leeds, 3 
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Acceleration 
over 30000G 


The proved reliability of the Brimar ‘T’ range of valves has been 
“built-in” as the result of experience gained from a programme of 
examination and testing. One of these tests is illustrated. Valves are 
placed in a rotor inside a chamber which is later evacuated. The 
rotor is then accelerated at high speed to simulate the effects 
experienced by super high speed aircraft flying at high altitudes. 
The information derived from this and other tests on vaives for special 
applications is used to improve manufacturing techniques on com- 
mercial types: which makes Brimar the obvious choice when the 
demand is for a reliable vaive. 


better make it i} M A 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
VALVE DIVISION: FOOTSCRAY - SIDCUP - KENT - FOOTSCRAY 3333 
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ACOStereo Type 73 
Turn-over cartridge 
for stereo, 

LP and standard 
records. 


Acos Dust Bug 

for changer arms 
Fits most arms. 
Reduces stylus wear, 
Protects 

your records. 


Acos Styli 

x5§00 tested, 
diamond and 
sapphire, 

for all Acos and 
many other makes 
of cartridge. 


The Ring is around you 


Hagen and Hunding (and Hammerstein) come to life in your sitting room 
with ACOStereo equipment. ACOStereo Type 71 cartridge, for instance, 
fits many popular arms and plays a key part in converting conventional 
players into stereo. ACOStereo Type 73 is an outstandingly successful 
universal cartridge for stereo, LP and standard records, extensively used 
in many leading instruments. 

Harrogate Audio Fair, Stand 12, Room 302 


ARE DOING THINGS IN STYLI 


COSMOCORD LTD WALTHAM CROSS HERTS + TEL: WALTHAM CROSS 5206 (London subscribers please dial WA4 $206) 


The National Radio Show— 
In Retrospect 


ANALYSIS OF TRENDS SEEN AT EARLS COURT BY 


AERIALS 


MANY factors influence aerial design and practice, 
e.g., the increasing number of transmitters (i.e., 
better coverage), improvements in receiver design 
and, last but by no means least, cost of production 
and erection. One comparatively recent outcome 
has been the small set-top “V” which the customer 
himself fits and adjusts. This configuration of ele- 
ments is in itself interesting; because the resistive 
component of the feed impedance can be varied over 
quite wide limits by varying the angle included bet- 
ween the elements and the reactive component is 
changed by varying element lengths. By this means 
some sort of fairly-effective transfer of energy to the 
receiver input circuits can be achieved; but these 
small aerials are limited in scope mainly by their 
low “gain” even when placed in the best position 
to take advantage of the standing-wave pattern in 
the room. Improvements in receiver gain and noise 
factor help, and the last few years have seen some 
remarkable achievements: for instance Murphy 
quote for their new television receivers a gain of 16 
times that of the equivalent 1955 models. However, 
another approach is to increase the “gain” of the 
aerial whilst retaining its “over-the-counter sale” 
character. An example of this was the Belling-Lee 
“ Metropolitan” which has elements adjustable both 
for length (extending to about 40in compared with 
the 18in or so of the smaller aerials) and included 
angle. The base contains a centre-loading match- 
ing network which can be adjusted by a built-in 
switch and the smallest coils are printed with the 
switch contacts whilst the larger inductors are of 
self-supporting construction. 

Matching, in various forms, has received a fair 
amount of attention; the X-aerial, for instance, has 
a feed impedance which may be as low as 20{2, and 
the direct connection of this to an 802 feeder can 
result in a loss of gain or even a degradation of the 
directional characteristics. As the X-aerial is usually 
used because it has a good front-to-back ratio this 
latter point is particularly important. Several years 
ago Wolsey added a A match (in basic form a pair 
of divergent bars connecting the feeder to an un- 
broken element) to their X aerial, calling it the 
Deltex, and Aerialite used folded elements (Dublex). 
Both these firms have changed their designs now— 
Wolsey (Model X75) retain the A-match section; 
but they have added a small (30-pF) ceramic capaci- 
tor in series with the coaxial cable “inner”, so that 
the result resembles a marriage between the A and + 
matches. (The y match uses a feed rod parallel to 
the element and connected to it through a series 
capacitor.) 

Labgear, in their new range of combined Band-I- 
X/III-Yagi arrays, have a more recognisable form 
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of 7 match, the capacitive coupling being formed by 
a length of coaxial-cable inner pushed up inside the 
y-match section. This also forms an unbalance-to- 
balance transformer and the Band-III section of the 
aerial can be mounted to receive transmissions of 
the same polarization as the Band-I aerial, or those 
at 90° to it. Aerialite have abandoned folded ele- 
ments as a means of raising the feed impedance and 
have substituted instead a quarter-wave transformer 
of 351) coaxial cable. Another modified form of 
A-match was noted on the J-Beam “Omnislot”; 
this is a medium-gain (6 to 8.5dB) slot array cover- 
ing all Band-III channels (6 to 13 inclusive). 


Detail of Labgeor 
y-match section on 
X-aerials. Resonant 
line connects Band- 
Ii’ Yagi to Band-! 
“\ 


“C"’ Aerials Type 1I9! 
array. Band-!l elements 
are attached to end of 
Band-ili ** aerial."’ 


j-Beam ‘ Omnislot’’ wideband 
Band-ili_ aerial available with 
loft-mounting or mast attach- 
ments for vertical and horizontal 
polarization. 
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A newcomer to the Radio Show—*C” Aerials 
Ltd.—were showing Band III and Band II arrays, 
which one visitor described—rather uncharitably— 
as looking like emaciated kippers; however, there 
can be little doubt that something very interesting 
has been developed. In place of the customary 
folded dipole is a construction which resembles a 
simple dipole, which is bent towards the transmitter, 
with an electrically continuous “C” added at the 
“back.” Some independently obtained test results 
for a prototype 6-element array showed a gain of 
54 to 74dB over the whole of Band III. It is claimed 
that the performance has since been increased con- 
siderably by careful attention to the first (i.e. next 
to the dipole) director, so that the gain on one 
channel is as high as 12dB. Another advantage 
claimed for the aerial is the small number and ampli- 
tude of subsidiary lobes. 

Combined Band-I/III aerials have been with us 
since the start of I.T.A. transmissions, but now that 
two Band-III stations can be received in some areas, 
the form of these aerials is likely to change. Wide- 
band Band I/III aerials were shown first three years 
ago (J-Beam). Last year Labgear were showing a 
wide-band V and J-Beam’s new aerial this year was 
the “Omnislot” (mentioned above); but none of 
these provides for Band-III stations which are not 
co-sited. However, a new approach by Labgear con- 
sisted of a typical in-line Band-I/III combined array 
with another set of Band III directors, of indepen- 
dently adiustable picture p. 378, 
thought that re- 


line-of-fire (see 
might be 


September issue). It 


** Rota-click ** snap-erection device (Antiference). Aeria/ 
can be folded for repacking by loosening wingnut 


Printed-circuit diplexer panel for moulding into connector 
block (Aerialite). 
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radiation of either Band-III signal by the parasitic 
elements “not in use” would be a problem; how- 
ever, it is claimed that, by making each set of direc- 
tors of comparatively narrow bandwidth, the loss of 
signal is fairly small. Whilst on the subject of com- 
bined aerials it is worth noting that Aerialite have 
produced a small printed-circuit diplexer to replace 
their tuned-line “Crosslink” interconnection be- 
tween Band-I and III sections. This is moulded 
into the feeder-connection block for protection from 
the weather. 

Mechanically, little change from the continuous 
trend of simpler and quicker erection was noted. 
Aerialite have standardized all their fittings so that 
they are interchangeable, and Belling-Lee have intro- 
duced a new range of loft aerials using tubular booms 
and well-nigh indestructible plastics element clips. 
Another improvement came from Antiference, who 
were showing a new snap-erection element clip. 
This, called the “Rota-Click,” is particularly in- 
genious in that it avoids the need for splitting the 
‘end-of-boom” elements for packing; but allows 
them to be fitted to the boom at the factory. To 
avoid the danger of mechanical damage whilst the 
aerial is in its pack, all the elements lie along the 
boom, and the end elements are pushed through the 
clips so that they do not project beyond the end of 
the boom. To assemble the aerial it is necessary 
only to push the end elements through their clips 
until the pip in the centre of the element locates the 
hole in the clip; then each element is given a quarter 
turn so that the spigots on the clips drop into the 
holes in the circular pressing. 

Accessories.—To obtain adequate separation in a 
diplexer between two Band-III signals one or two 
channels apart is no mean feat, and to combine this 
facility with a Band-I pass characteristic on one 
channel produces an accessory which will probably 
be in great demand in areas where two Band-III 
transmitters can be received. Actual circuit details 
of Labgear’s diplexer were not available; but indi- 
vidually tuned circuits are employed, using four 
trimmers, two fixed capacitors and five inductors. 
Separation is claimed to be 15dB for one-channel 
spacing, 20dB for two, and the pass-band insertion 
loss is less than 1dB. 

Distribution equipment is obviously growing in 
importance and two new items were shown by 
Wolsey and Belling-Lee. Belling-Lee’s new amplifier 
Type L1454 takes the form of a case containing 


New Belling-Lee distribution am- 
plifier. Printed-circuit modules 
are _ interchangeable. 
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a power unit and two triplexers: into this case can 
be fitted three “modules” on printed-circuit panels. 
rhese modules have a gain of more than 22dB on any 
one channel (or the whole of Band II) and they are 
secured by four screws—two contacting earth and 
the other two h.t. and Lt. supplies. Pentodes are 
used in all units—a single EF80-type for Band I and 
two EF95s for Band II and Band III. Any com- 
bination of modules may be used, and a lower noise 
factor is claimed than that of the previous cascode 
amplifiers ! 

To avoid cable loss at high frequencies, a quite- 
common practice is to convert the Band-III signal 
to a “ vacant” Band-I channel for distribution. To 
do this Wolsey have added to their range of ampli- 


fiers a “channel translater,” which is a small unit in 
circuitry not unlike a receiver “front end”; but with- 
out the coil turret. 

E.M.I. Sales and Service have developed a dis- 
tribution system for both television and v.h.f./f.m. in 
which all the services available in a given district are 
translated into convenient channel frequencies and 
then passed through wide-band distributed amplifiers 
and coaxial lines to subscribers. Instead of the usual 
resistive attenuator pads designed to prevent mutual 
interference between receivers, directional couplers 
formed from a length of cable and a matching resistor 
are used in the E.M.I. system. These give a sub- 
scriber-to-subscriber loss of 56 to 62dB for a cable- 
to-subscriber loss of only 10 to 16dB. 


TELEVISION RECEIVERS 


rHIS year saw the wholesale introduction of tele- 
vision sets with the new 110° short-neck cathode- 
ray tube. Almost every manufacturer had examples 
on show and the general effect of shallow-depth 
“slim” cabinets was very noticeable. The new 
tubes are in two sizes, 17-inch and 21-inch. With 
the 17-inch a reduction in cabinet depth of about 
3 inches is possible over a set using an equivalent 
90° tube. With the 2l-inch a reduction of about 
5 inches can be obtained. In fact, the average 17- 
inch set seems to be about 13 inches from front to 
back and the 21-inch set about 16 inches. 

The measurement of maximum depth at the 
centre line is not really important, however, because 
various tricks are employed to make the cabinets 
appear thinner than they really are, and these tend 
to obscure the sctual dimensions. In many sets, 
particularly the 17-inch transportables, the sides are 
made only about 6-9 inches deep and the rest is 
taken up in a discreetly bulging back cover. This 
technique is genuinely useful in reducing bulk 
where the receiver is placed across the corner of a 
room, and it has been exploited to the full in the 
Philco “ picture-on-the-wall” set illustrated last 
month (p. 380). 

An alternative technique, of making the tube face 
project at the front, while still keeping the sides 
narrow, was introduced last year in the form of 
“picture frame” presentation. This year the same 
general principle has been applied in a more subtle 
way to give bow-fronted cabinets. Where two front- 
facing loudspeakers have been placed on either side 
of the screen there is sufficient frontal area to allow 
a pleasant continuation of the tube-face curvature in 
the cabinet. 

One of the slimmest receivers at the Show, a 
new Ekco transportable, had an overall depth of 
under 12 inches. This is made possible by the use 
of a new shorter-than-normal 110° c.r. tube, the 
17-inch CME1705, just introduced by Siemens Edis- 
wan. The short neck of this tube is achieved by a 
new design of electron gun and by mounting this 
gun as near to the deflection coils as possible with- 
out affecting focus quality and reducing deflection 
sensitivity too much. (Focus deterioration can 
occur if the beam is deflected off centre inside the 
electron lens system; loss of deflection sensitivity 
if the focusing action works against the deflection 
field.) As a result the tube has an overall length of 
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Left: Shorter-than-norma! 110 
cathode-ray tube made by Siemens 
Ediswan, 


Below: Hinged printed-circuit 
panels are used on the chassis 
of this new Ekco transportable 
(which has the above shorter- 
than-normal | 10° tube). 


114 inches, which is 1} inches shorter than the 
normal 17-inch 110° tube made by this firm. 
Whereas the normal 110° tube uses a standard 
tetrode electrostatic-focus gun, as shown in Fig. 1 
(a), in which the main focusing occurs at a “ break” 
in the long final anode cylinder, the new version 
has a three-potential lens arrangement as shown at 
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(b). Here the acceleration and focusing of the 
beam take place simultaneously, so that a shorter 
length of gun is achieved. Cathode, grid and first 
anode follow normal practice. The main focusing 
lens, however, is formed by interposing the low- 
voltage cylinder A, between the first and final anodes. 
This effectively carries out the whole focusing action 
in what corresponds to the “pre-focus” region of 
the normal tetrode gun at (a). 

With 110° sets in general, the widening of the 
scanning angle from 90°—just over 20°%,—would 
normally call for an increase of scanning power of 
about 50%, since the power required is propor- 
tional to the square of the deflection angle. Some 
of the ways in which this problem has been tackled 
have already been discussed in Wireless World*. 
Part of the extra power requirement is offset by the 
narrower neck of the 110° tube, as explained. 
Another part is provided by line and frame output 
transformers of increased efficiency (improved fer- 
rite core materials being used for the line output). 
There are not, in fact, any startling changes in the 
actual circuitry of the scanning generators, and the 
familiar PL81 line output pentode is still being used 
extensively in the new sets. 

In R.G.D. and Regentone 110° receivers, extra 
scanning power is provided by raising the h.t. line 
voltage, and this is achieved by the interesting de- 
velopment of using silicon diode power rectifiers 
instead of thermionic or metal types. It means in 
practice that the current requirements of the scan- 
ning valves are not any greater than those for 90 
deflection circuits. Higher h.t. voltage is obtained 
by virtue of the fact that the silicon junction recti- 
fier is a higher efficiency device, with a very low for- 
ward resistance compared with that of the valve or 
metal rectifier. The h.t. line voltage of the receivers 
is, in fact, 230 volts, and the d.c. is provided by two 
S.T.C. silicon diodes in series, working half-wave 
into a 100«F reservoir capacitor, a 0.5SH choke and 
a 400“F smoothing capacitor. Because of the small 
power dissipation in the silicon diodes they run very 
cool and this helps to keep down the general heat, 
which is something of a problem with the close 
packing of components in modern sets. The small 
size of the rectifiers helps to save space as well. 

For efficient operation of the line output stage in 
wide-angle deflection circuits it is desirable that the 
working point of the valve should be stabilized 
against mains fluctuations, ageing of the valve and 
other such variations. If the peak voltages in the stage 
are stabilized it is possible to run the valve much 
closer to its limiting values without danger. One 
quite simple stabilizing circuit appeared in the line 
output stage of the Ferguson “500” series of 110 
receivers. The essentials of this are shown in Fig. 
2. It is basically an a.g.c. system which controls 
the gain of the PL81 output valve so as to maintain 
the flyback voltage pulse at a constant amplitude. 
Since the flyback pulse depends on the current 
flowing through the line scanning coils then this 
scanning current waveform is also maintained at a 
constant amplitude. 

The grid, and thereby the gain, of the PL81 is 
controlled by a voltage across a voltage-dependent 
resistor derived from the average value of the fly- 
back pulse waveform (through capacitor C, from 
a connection on the line output transformer). The 
working point on the grid base of the valve is set by 
~ * #710 January, 1959 
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Fig. |. Comparison of the normal tetrode gun (a) with the 
new shorter tri-potential gun (b) of Siemens Ediswan 
110° cathode-ray tubes 


Fig. 2. Automatic stabilization circuit for line output stage 
on Ferguson receivers 


the d.c. potentiometer arrangement fed from the h.t. 
supply, while the coupling capacitor C, acts as a 
reservoir to convert the pulse waveform to a direct 
voltage. If the voltage-dependent resistor were a 
linear resistor the average value of the flyback wave- 
form applied to the grid would be zero. But be- 
cause of the non-linear characteristic of the voltage- 
dependent resistor, which gives a rectifying action, 
the average value as applied to the grid is slightly 
negative (i.e. the pulse waveform becomes distorted 
so that the positive side is decreased and the nega- 
tive side is increased). 

When some fluctuation causes, say, an increase in 
the flyback pulse amplitude, the negative control 
voltage is increased (but more than proportionately, 
owing to the non-linearity of the voltage dependent 
resistor), so that the gain of the PL81 is reduced 
and the flyback pulse amplitude is brought back to 
normal. Conversely, for a fluctuation in the other 
direction, the negative control voltage is reduced 
and the valve gain is increased. 

Another development aiming to conserve power 
in the scanning system was a new type of picture 
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Fig. 3. Automatic frequency control circuit using a point 
contact diode, for operation on v.h.f./f.m. sound (Murphy). 


centring device for the cathode-ray tube, demon- 
strated privately by Mullard. It was based on the 
familiar ring-shaped magnets, but instead of using 
metal rings it had plastic rings incorporating Mag- 
nadur magnetic material. These were magnetically 
polarized across diameters in the usual way. 

The advantages of the plastic material are that it 
avoids eddy-current losses on the line scanning coils 
and avoids magnetic shorting of the frame coils 
(which is an important consideration with the greater 
fringe field produced by toroidal frame coils). As 
a result of the lack of shunting on the coils it is 
possible to place the plastic magnets closer to the 
centre of defiection and so reduce geometric distor- 
tion of the raster. (Such distortion occurs when 


the electron beam does not pass through the centre 


of the scanning coil assembly.) Mullard also had a 
smaller and lighter Ferroxcube core for scanning coils 
—a particular advantage in transportable receivers. 

At the signal-frequency end of the set, the frame- 
grid type of rf. amplifier valve is now being used 
extensively and making possible higher sensitivity 
receivers. This is particularly important with the 
transportable type of sets, which have to work from 
small indoor aerials. The majority of receivers use 
turret tuners, although Pye still favour the incre- 
mental inductance type and Bush the permeability 
type in their latest receivers. (Incidentally, Bush 
have extended their push-button station selector, in- 
troduced last year, to more models this year.) 

A large proportion of new sets contain facilities 
for reception of v.h.f. sound programmes, so the 
early objection to this scheme—that the viewing 
public must have the medium-wave Radio Luxem- 
bourg amongst its sound programmes—cannot be 
valid any longer. Perhaps the I.T.A. has now more 
than satisfied this need. Even so, one manufacturer 
(Emerson) with the originality appropriate to a new 
boy at the Radio Show, was exhibiting a 17-inch 
110° set which incorporated a Radio Luxembourg 
attachment—a two-valve a.m. tuner, in fact. The 
ferrite rod aerial could be orientated by a control at 
the back of the set. 

Some of the receivers providing the v.h.f./f.m. 
sound facility still use the 38-Mc/s television inter- 
mediate frequency, with, in certain cases, the addi- 
tion of an extra if. stage to improve the gain 
on f.m. The problems of selectivity with such a 
technique are well known, and a good many of the 
new sets provide for a 10.7-Mc/s i.f. when switched 
to v.h.f. sound. The valves in the i.f. amplifier sec- 
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tion have two if. transformers in series in their 
anode circuits, one tuned for the 38-Mc/s if. and 
one for the 10.7-Mc/s i.f. When the set is switched 
to the higher frequency for television, the 10.7 Mc/s 
transformer is shunted by its tuning capacitor, 
which appears as a low reactance and so does 
not affect the operation of the amplifier. When 
switched to 10.7 Mc/s for v.h.f. sound, the 38-Mc/s 
transformer appears as a low inductive reactance 
which again does not affect the operation of the 
amplifier. 

With the narrower bandwidth of the v.h.f. sound 
circuits the stability of the local oscillator becomes 
a problem. Some receivers compensate for drift 
by means of negative-temperature-coefficient capa- 
citors connected across the tuner coils. In the latest 
Murphy television receivers, however, an interesting 
a.f.c. circuit is provided for use on v.h.f. sound 
(appropriately, from a firm which pioneered a.f.c. 
in sound receivers in the 1930s). This makes use of 
a point-contact germanium diode as a variable capa- 
citance device, connected as part of the oscillator 
tuning capacitance. It does not, however, work in 
the same manner as the well known reverse-biased 
junction-diode variable capacitance system. The 
capacitance of the point diode varies from about 
1.5pF to about 2pF with an increase of the forward 
(rectification) current passed through it. This cur- 
rent is supplied by a one-valve d.c. amplifier, as 
shown in Fig. 3, which in turn receives a control 
signal from the f.m. discriminator (a balanced ratio 
detector). 

When the receiver is correctly tuned there is no 
d.c. “error signal” from the discriminator. If the 
oscillator should drift in the direction of increasing 
frequency, a negative voltage from the discriminator 
causes a positive rise at the anode of the d.c. ampli- 
fier. This causes the forward current through the 
point contact diode to rise and its capacitance is in- 
creased, thereby lowering the oscillator frequency 
and bringing it back to normal. Conversely, a drift 
in the other direction produces a decrease in the 
diode capacitance and an opposite frequency correc- 
tion. The potentiometer arrangement in Fig. 3 is 
for back biasing the diode so that it normally passes 
a forward current of about 300A. Capacitor C is 
merely to isolate the oscillator from the direct volt- 
age applied to the diode. 

Incidentally, the new Murphy receivers still use 
the double superheterodyne principle described last 
yeart to obtain the necessary selectivity. Instead 
of last year’s four-position turret they now have a 
seven-position turret with separate positions for the 
Home, Light and Third programmes on v.h.f. 
sound. With the a.f.c. system no continuous tuning 
is required for sound, as was provided before. 

Several new devices relating to picture quality 
were noted this year. All the latest receivers in 
the Pam range have been fitted with Polaroid filters 
in front of the screen to eliminate reflections of light 
sources and other brightly lit objects in the room. 
The picture contrast is improved as well, by 
elimination of reflection from the general room illu- 
mination. In these filters the light from the room 
passes first through a layer of material which allows 
only the waves polarized in one direction to be 
transmitted. These waves then pass through a 
“quarter-wave retardation sheet” (bonded to the 
first layer) which rotates their polarization by 45° 
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Ultrasonic remote- 
control system for 
Emerson receiver, 
showing the control 
box (left) and the 
pick-up transducer on 


o ! : " 
Clip-on chassis system in Sobel! receivers to give acces the right of the set. 


sibility for servicing 


before they strike the tube face. After reflection 
from the tube face the light passes back through 
the quarter-wave sheet which rotates the polar- 
ization another 45°, so that the waves are now 
at 90° to the direction they were originally given 
by the polarizing layer. Consequently they have 
the wrong direction of polarization for passing 
back through the layer, and the layer blocks the 
reflected light (or, at least, 98-99%, of it, accord- 
ing to claims) from the eye of the viewer. Since 
the reflected room light is virtually eliminated 
in this way while the light generated by the 
cathode-ray tube is merely polarized, giving only 
a slight reduction, the net result is an improve- 
ment in picture contrast. Unfortunately, a 
demonstration of the filter using two receivers, 
one with it and one without, was marred (at 
least when we saw it) by unequal settings of 
picture contrast, but the principle seems quite 
sound nevertheless. 
Hinged chassis in a Philips set, swung out to give access to Automatic systems for adjusting picture con- 
all the circuitry. trast in accordance with the strength of the room 
lighting are a feature of many Continental 
receivers, as reported in our last issue (p. 404). 
None was seen in television sets at Earls 
Court, but Mullard privately demonstrated 
two methods using light-dependent resistors 
as the pick-up devices. In one, the light- 
dependent resistor is incorporated in the 
vision a.g.c. network of the set. This has 
the advantage that the pick-up device is 
used in d.c. circuits, so that the layout and 
length of leads are not critical. Moreover, 
the a.g.c. delay prevents the system from 
functioning on very weak signals, so that the 
full gain of the receiver is used. In the other 
method, the light-dependent resistor forms 
part of an attenuator network between the 
video amplifier and the c.r. tube. This has 
the advantages that the automatic contrast 
control is independent of the vision a.g.c. 
ind that the sound signal amplitude is not 
affected (as it might be with the first 
method). 
Underneath view of the horizontal printed-circuit chassis of Picture “crispening” and “softening” were pro- 
R.G.D. and Regentone sets. The valves are on the other vided by push-button controls on one of the new 
side. The silicon diode h.t. rectifiers are arrowed. Stella receivers. The “crispening” is achieved by 
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switching a CR filter network into the cathode cir- 
cuit of the video output stage. This reduces the 
amplitude of the lower and middle frequencies 
and induces the video circuit to “ ring” at the higher 
frequencies, thereby accentuating edges in the pic- 
ture and giving the effect of an apparent increase 
in definition. The “softness” effect is achieved by 
limiting the highlights of the picture in much the 
same way as an interference limiter cuts off the 
white spots caused by ignition interference. In fact, 
the “soft” push-button switches a negatives bias 
voltage to the suppressor grid of the video output 
valve which over-rides the negative bias already 
applied by an interference-limiter potentiometer. 
These negative biases set a limit to the maximum 
peak anode current so that interference pulses or 
video-signal peaks (according to the switching) 
saturate the valve and the intense whites do not 
appear on the screen. 

Remote control of television sets from the arm- 
chair seems to be advancing in America, where 
already automobiles have atrophied the leg muscles 
and now television is completing the job by atrophy- 
ing the will to use them. One example which has 
crossed the Atlantic, and was demonstrated at Earls 
Court, is the Emerson ultrasonic remote control 
system. The small armchair control box (see pic- 
ture) contains a battery-powered transistor oscilla- 
tor, for working at two frequencies in the region 
of 40kc/s, and a transmitting crystal transducer. 
On the television set another crystal transducer picks 
up the ultrasonic waves from the control box, and a 
frequency detector determines which of the two 
frequencies is being transmitted. One frequency is 


SOUND RECEIVERS 


Valve Receivers.—With major improvements in the 
valves themselves rather unlikely, developments in 
the field of valve receivers depend mainly on changes 
in programme transmission systems. With the last 
major development in transmission—v.h.f./f.m.— 
now some five years old, and the next—we would 
guess stereo transmissions—still some time to come, 
one would thus expect few radically new develop- 
ments in the field of valve receivers, and this ex- 
pectation continues to be borne cut. 

One change, however, was an increase in the num- 
ber of f.m.-only receivers, so that these are now 
available from most of the major manufacturers and 
are no longer the rarity they have been in previous 
years. Such receivers cost only about £15. 

A reflection of the increasing interest in tape 
recording is the now fairly common provision of an 
output socket for feeding a tape recorder. Although 
in some cases this socket was connected to the 
secondary of the receiver output transformer, in 
most cases it was connected prior to the output 
stage. This latter connection is preferable since it 
bypasses the output stage and transformer distor- 
tion which usually makes up by far the greater part 
of the total receiver audio amplifier distortion. 

One new styling trend is the increasing number of 
“long low” shaped cabinets: another styling trend 
—the provision of edge-on control knobs—while 
already familiar in the field of television, is new to 
sound receivers. 

Transistor Receivers.—In addition to the obvious 
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used for controlling the station selector (by means of 
a stepping-motor drive system in the receiver) and 
the other for muting the sound output from the 
loudspeaker. Psychological note: there is no arm- 
chair provision for switching off the set. 

Turning to mechanical matters, great emphasis 
was placed this year on the design of chassis for 
ease of servicing, and many firms displayed the in- 
sides of their sets to show just how well they had 
done. This problem of accessibility is particularly 
acute with the short-neck 110° tube, because a very 
close packing of components behind the bulb is 
necessary to preserve the slimness of cabinet which 
the tube makes possible. 

Most sets have a vertical chassis, with the tube 
neck passing through a gap in the centre. Some 
designs have the chassis on hinges so that it can be 
swung sideways or upwards away from the tube 
assembly. Others have a chassis which clips on and 
off. Still others leave the main chassis frame fixed 
and provide a number of small printed-circuit sub- 
chassis which are either hinged or can be detached 
completely. 

In the latest R.G.D. and Regentone models how- 
ever, there was a reversion to the old idea of a 
horizontal chassis. In keeping with modern trends, 
it was a printed-circuit chassis, but it had the im- 
portant difference that the valves were on the 
opposite side of the board to the components (valves 
on top and components below). This avoids the 
usual congestion of valves and coil screening cans 
which often makes it difficult to gain access to the 
components and their connections on a printed- 
circuit board. 


AND REPRODUCERS 


use of transistors in making very small receivers, we 
noted last year a trend towards providing transistor 
receivers to correspond to ordinary valve battery 
receivers in size as well as sound output and quality. 
This trend has already involved the use of larger 
loudspeakers and push-pull output stages, and con- 
tinues this year with an increase in the maximum 
available output power to about one watt. The 
Murphy B385 can be used as either of the two types 
of transistor receiver, for the basic receiver unit may 


Murphy B385 transistor basic receiver unit (centre) with 
alternative *‘ neo-hide’’ (left) and wooden (back right) 
cabinets. 


be placed in either a small “ neo-hide” carrying case 
or alternatively, together with larger batteries, in 
a wooden table cabinet. 

Sockets for connection to a car aerial to avoid 
changes in the signal input level from the directional 
internal aerial as the car heading alters were already 
provided last year by Perdio, and this year were in- 
corporated in nearly all transistor receivers. In 
some cases the tuning scale was fitted at the top of 
the cabinet and this made a suitable size and shape 
to fit conveniently in the glove compartment of the 
car. 

Most receivers now also provide full coverage of 
the long-wave band rather than the restriction to 
the switched reception on long waves of only the 
B.B.C. light programme, noted in some models last 
year. 

Two receivers—the Pye “Cruiser” and Perdio 
“ Continental ”—now also cover the 80 to 190 metre 


Perdio ‘* Continental’ transistor 
output transistors and speaker 


receiver using large 


“trawler” band. 


In the latter receiver the relatively 
high oscillator frequencies required are provided by 
the second harmonic of the OC44 oscillator. 

The Perdio “Continental” is also interesting in 
that its r.f. bandwidth is automatically broadened 
if the signal strength increases—thus providing the 
maximum possible bandwidth for a given signal-to- 


noise ratio. This is achieved by feeding the detected 
signal voltage to a diode across the first if. coil to 
produce increased damping of 
this coil at higher signal voltages. 
This receiver also follows the 
trend of providing better quality 
audio by having a relatively high 
maximum output power of | watt 
and using a speaker as large as 
8in by Sin. 

Some guide as to things to 
come was given by the Mullard 
research laboratories private ex- 
hibits for set manufacturers. For 
covering short wavebands up to 
26Mc/s frequency changers were 
shown using either two OC170’s 
as a mixed and separate oscilla- 
tor, or a single OC170 as a self- 
occillating mixer. The latter 
system is of course more econo- 
mical, but has a lower gain, 
higher noise, and is more likely 
to produce spurious responses 
than the former. With this 


Stereo ‘* Decola 


the cabinet. 
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single OC170 system the second harmonic com- 
ponent of the oscillator output is used to cover the 
12 to 26Mc/s band. An experimental a.m./f.m 

ransistor receiver using five r.f. and four a.f. tran- 
sistors was also shown. The individual transistor 
functions follow rather closely their usual counter- 
parts in a valve a.m./f.m. receiver except that in the 
transistor receiver there is an extra if. stage and a 
push-pull rather than a single-ended output stage is 

provided, 

Stereophonic Record Reproducers.—Among the 

larger models the trend is towards placing all the 
equipment in a single cabinet, while among small | 
models more examples were seen of the economical 

technique of making the lid detachable and using it 

as a baffle for one or (with a split lid) both loud- 

speakers. In general though, the wide variety of 

loudspeaker arrangements noted last year persists. 

With single-cabinet stereo radio-grams the loud- 
speakers were nearly always positioned either at the 
ends facing forwards, or alternatively, at the sides 
facing sideways. 

When only a single cabinet is used, the overall 
apparent sound field is generally restricted to the 
necessarily fairly small width (up to 5ft say) of this 
cabinet. For extending the sound field beyond the 
cabinet, most models provide for the use of separate 
extension speakers. 

Two other methods of extending the sound field 
of a single cabinet were noted in the E.A.R. model 
500 and Defiant AF9 radio-gram. In the latter case, 
the loudspeakers face sideways on to reflecting panels 
hinged about the back corners of the cabinet so as 
to provide wider-spaced forward-facing apparent 
sound sources behind these panels. In the E.A.R. 
model 500, sideways facing speaker enclosures are 
provided which can be hinged about the front 
corners of the cabinet to actually increase the spacing 
between the loudspeaker sound sources. Alterna- 
tively, this spacing can be increased still further in 
this model by detaching the loudspeaker enclosures 
altogether from the main cabinet. 

To provide the direct sound which Decca feel is 
desirable to secure a good stereo effect at almost any 
point in front of their new Decola, they have used as 

(Continued on page 445) 


"* showing two sets of six tweeters angled in various horizontal 
and vertical directions to give direct sound at most listening positions in front of 
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L.1390/P/Au or Ag. 
TWO-PIN PLUG 


L.1390/S/Au or Ag. 
TWO-PIN SOCKET 


Specification: 


This connector contains two large pins or sockets 


and, in common with the rest of the range, an 
earthing pin. The pins are gold- or silver-plated 
brass (-/Au or -/Ag respectively) and the sockets 
are gold- or silver-plated beryllium copper, four 
slotted to give the necessary resilience. : 
Insulation is Araldite GL.125, which gives this 


visional) 


component a higher working temperature than the 150°C 
rest of the range. It also results in a higher voltage, 
conforming to B.S.415 on creepage distance, so 


that it can be used with 


Max. working voltage: 
400V d.c. 


Voltage proof: |800 d.c. 


Voltage breakdown: 
3750V d.c. (between outer 
of coaxial and earth when 
used with L.1404 shroud) 
Weight: 

25.9 gm. (1.04 oz.) 
Insulation: Unitor body. 
Biack phenolic. Dielectric. 
P.T.F.E. 


Withdrawal force: 
2 kg (4.5 Ib.) approx. 


mains voltages. 


Voltage proof: 


Breakdown voltage: 
Greater than 5 kV (pro- 


B.S.145 
2kV 


Max. working temp: 


These contain two coaxial connectors and an earth 
pin: they can be used with cable having an outside 
diameter of 0.16 in., and enable R.F. and pulse 
signals to be taken in or out of a plug-in unit. 
Available with a centre earth connection and 
polarising key. The outer conductor is aluminium 
alloy, the socket being resilient, restrained by a 
nylon circlip. The centre conductor is gold- or 
silver-plated brass (-/Au or -/Ag respectively). 


L.1391/P/Au or Ag. 
DOUBLE 
COAXIAL PLUG 


L.1391/S/Au or Ag. 


DOUBLE 


COAXIAL SOCKET 


Most ‘Belling-Lee’ products are covered by patents 
or registered designs, or applications. 


Actuas siz - 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE ROAD. ENFIE 
——— - - 


) MIDOX., ENGLAND | 


Telephone : Enfield 3322 Telegrams: Radiobel, Enfield 
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“ BELLING-LEE ” NOTES 
Parameters of Design 
Further notes on Sealing and 

Type Testing 
No. 9 of a series 


In the September issue, No. 8, 
we talked of transistors, and of the 
necessity for near perfect sealing. 
In No. 7 of the series we mentioned 
the humidity chamber as a type test 
tool to indicate water a tion in 
a material or lack of seal. To avoid 
confusion, the difference between 
hermetic and non-hermetic sealing 
must be appreciated. Hermetic 
sealing is achieved by soldering, 
welding or fusion, as with glass to 
metal seals used in transistors. Non- 
hermetic sealing is achieved by 
compression washers etc., but many 
components sealed with washers 
are so perfect that leakage is measured 
in lusecs. A moulding from a 
suitable powder — straight from the 
tool, with a perfect surface — may be 
non-absorbent, but break the sur- 
face by drilling, and moisture may 
enter. This would show up after 
exposure in a humidity chamber. 

A humidity chamber is a container 
in which water vapour or moist air is 
circulated by one or more fans. 
The articles or material to be tested 
are placed upon perforated shelves, 
or are suspended freely. The design 
of the chamber is such that the 
conditions are even throughout, c.g. 
care is taken to avoid the possibility 
of drips falling upon any one speci- 
men. 

Tests start with a 16 hour dry cycle 
at about 100°C, followed by 16 
hours’ cycling between 53°C and 57°C. 
The chamber is then allowed to 
cool down to the ambient temperature, 
with the fans maintaining the circula- 
tion of air within the chamber. Wet 
and dry bulb thermometers show 
that a humidity of about 98°, is 
achieved. After exposure to these 
stringent conditions, free droplets 
are shaken off the specimens, which 
are then tested electrically; surface 
leakage and insulation resistance etc. 
give an indication of water absorp- 
tion. High contact resistance would 
show up corrosion of contact surfaces. 
These tests are intended to simulate 
in a few weeks what would roy wn 
over a long period; they are in fact 
accelerated tests. Defects in plating, 
corrosions due to the proximity of 
unlike metals or unsuitable substances 
are quickly shown up. 

The tests are capable of great 
variations. Salt spray may be in- 
troduced, or fungus growth. Samples 
may also be subjected to vibrations 
at stated frequencies, bumps, low 
“rie agp simulating say 100,000ft., 

igh and low temperature, all may 
require current flowing at specified 
voltages. 
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Sticking our necks out? 


G.E.C. announce maximum junction temperature uprating to 85°C for 
their audio transistors. We know this claim isn’t too tall because we have 
sound reasons for making it. Recently our manufacturing techniques have been 
improved to the extent that life tests show that we can now quote an 85°C 
continuous working maximum junction temperature for G.E.C. germanium 


audio transistors. Asa result of this the already high maximum collector 
dissipation ratings have been increased even further. These new ratings, 
coupled with the typical alpha cut-off frequencies of about 1Mc/s, 

make the G.E.C. range of audio transistors unique. 
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ibs 


AUDIO ec senrmas  ) igan 


LOW NOISE 


LOW POWERT 


MEDIUM POWERT 


Maximum noise 
factor = 5dB 

= lke/s, Rs=S00Q 
—2V, le=0.5mA) 


Maximum collector 
dissipation 
at 45°C=200mW 
at 55°C = 1S0mW 


Maximum collector 
dissipation 
at 45°C -800mW 
at 55°C = 600mW 
(on 3” x3” cooling fin) 


ic({pk)}(A) 


GETI14 |GETII3¢ 


GET103 |GETIO2t| GETIO4 


GETIIS | GETII6 | GET105 


Vce(pk)(¥) 


is | 5S 


30° i 


3o* | 30 | 


iS 


30° | 40* 


G.E.C. Semiconductor Division, School St. 


+ New high gain types 
Hazel Grove, Stockport, Cheshire. Tel : Stepping Hill 3811. London enquiries Tem. Bar 8000. Ext. 10 


* Re/Rb>0.03 +t Can be supplied in matched pairs 


many as 6 tweeters for each stereo channel angled 
in one of 2 vertical or 3 horizontal directions. This 
model incorporates the Decca variable-reluctance 
stereo pickup. 

One difference from last year which we noted was 
a considerable increase in the number of com- 
bined single-channel amplifier and speaker units for 
converting single-channel equipment to stereo. 

The advent of stereo seems to have stimulated a 
desire for better-quality sound and control refine- 
ments, so that one now quite often finds such features 
as bass as well as the usual treble controls, balance 
controls, diamond styli, reflex loading and separate 
speakers for the treble and bass, even for example in 
relatively inexpensive stereo radio-grams where one 
would have expected the necessary complexities of 
stereo to absorb all the available finances. This trend 
was also observed in single-channel equipment. 

An unusual and ingenious single-amplifier stereo 
“phantom” system was seen in the Emerson 502A 
record reproducer. In this system the two stereo 
channels are fed out-of-phase one to each of the two 
output valves which are connected as in a normal 
push-pull amplifier. These valves then act simul- 
taneously both in push-pull in a normal transformer 
for the sum of the two channels, as well as in parallel 
for the difference between the two channels in an 
additional single-ended transformer which is con- 
nected between the centre-tap of the push-pull trans- 
former and the h.t. supply. The total power avail- 


able with this arrangement is nearly double that from 
the two valves operated separately single-ended. This 
type of circuit was more fully described in the 
“Technical Notebook” section of this journal for 
February 1959 (p. 80). 


When single-ended amplifiers are used for the two 
stereo channels these are generally operated simply 
in parallel for single-channel reproduction. In Fer- 
guson, H.M.V., and Marconiphone stereo radio- 
grams, however, they are connected in push-pull for 
single-channel radio reproduction, and at the same 
time the valve operating conditions are changed from 
class A to class AB. The net result is a higher total 
power output because of the change from class A 
to class AB, and reduced distortion because of the 
change from single-ended to push-pull. Moreover, 
the output stage current consumption is also reduced. 
This allows economies to be made in the mains trans- 
former and rectifier which more than pay for the 
extra switching involved. 

Another interesting feature of these Ferguson, 
H.M.V., and Marconiphone radio-grams is the use 
of a conveniently non-linear balance control so that, 
if the control knob is uniformly rotated, the rate 
of change produced is at first small to allow exact 
balancing in the usual case of circuits of nearly equal 
sensitivity, and then, as the knob is rotated further, 
the rate of change produced is much larger to allow 
balancing of circuits of widely-differing sensitivities. 

A number of convenient additional facilities were 
noted. For example, in the Ekco model RP343 and 
Ferranti model RP1022 record reproducers in which 
two separate volume controls are used, a mute button 
is provided so that the sound can be silenced without 
disturbing both volume controls and thus also the 
balance. A useful facility in stereo systems in which 
the two cabinets are dissimilar was seen in several 
models This was the provision of a stereo reverse 
switch to allow the two cabinets to be interchanged. 
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Where a loudspeaker is not in the same cabinet as 
its corresponding amplifier, arrangements must be 
made to ensure that this amplifier is not damaged if 
the speaker is disconnected. A simple method is to 
connect a jack socket to short the output transformer 
secondary if the plug is removed 


8. Brenell ‘* Three Star "’ stereo recorder. 


Tape Recorders.—Development in this field con- 
tinues to be considerable. For example, the variety 
of tape decks used by manufacturers has been greatly 
increased by the recent introduction by B.S.R., 
Collaro and Garrard of new models. Both Trix and 
E.A.R. showed recorders using each of these decks. 

One trend has been towards smaller sizes. This 
need not mean a reduction of playing time because of 
the recent introduction of double-play tape of half 
the standard thickness. 

Another welcome trend has been in the direction 
of lower prices, several recorders now costing less 
than £30. A valve can be saved by using a single 
valve both as an erase oscillator on record as well as 
an audio output valve on replay. If the pentode part 
of an ECLS82 triode-pentode is thus used, sufficient 
further gain can be obtained by using a single addi- 
tional high-gain double-triode such as an CC83. 
This two-valve arrangement was seen in recorders 
shown by Trix and Ferguson. 

Several developments were also noted in the 
methods of determining the recording level. For 
example, the simple system of using two neon bulbs 
has previously been rather uncommon, but this year 
was seen on three recorders. In this method the two 
neons are arranged to strike at different levels so that, 
by adjusting the input level till the loudest sounds 
cause one neon to light but not the other, the peak 
recording level is restricted between two values. Res- 
triction to within 10dB was provided in this way in 
a recorder shown by Alba, and to within 6dB in re- 
corders shown by R.G.D. and Regentone (Mk 103). 

Wide-angle sector EM71 magic eye recording level 
indicators were noted in tape recorders shown by 
REPS and R.G.D. (Mk 107). The wider sector angle 
allows more accurate measurement than with the 
familiar original sector magic eye, and the panel 
space taken up is less than with the recently intro- 
duced column-type indicators. 

Stereo recording facilities are not very often pro- 
vided even where stereo reproduction is possible. A 
recorder with this facility is the now well-established 
Reflectograph, and new models were introduced this 
year by Brenell (Three Star) and Veritone. 

Stereo reproduction using separate heads with 
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their gaps staggered 1j-in apart was also demon- 
strated by Brenell using their Mark 5 deck (which 
has space for up to 4 heads). While crosstalk is almost 
eliminated by using separate heads, some trouble may 
be experienced in keeping the stagger distances suf- 
ficiently alike in different recorders to allow inter- 
change of recordings. 

To make the tape easier to handle the new Garrard 
deck incorporates a magazine. This contains two 
4-in diameter reels so arranged that the tape is auto- 
matically placed in its correct position for playing, 
recording or rewinding by locating the magazine in 
its correct position on the tape deck. Correct 
magazine location is provided by tapered reel spindles 
and two raised ridges on the deck. Since lifting off 
and repositioning the magazine is so easy, fast rewind 
has been provided only in the forward direction. The 
supply spool runs on a friction pad to give correct 
tape tension. No pressure pads are used, the re- 
quired close contact between the tape and head 
being produced by fingers which bear on the tape 
at either side of the record/replay head. The total 
wow and flutter is about 0.22'%, at the single tape 
speed provided (3jin/sec). At this speed the record / 
replay head response can be extended up to 10kc/s 
by suitable equalization. 

Unusual features were noted in two new recorders 
shown by Amplion. In their “ Marine” recorder, 
operation from d.c. mains is possible using an inter- 
nal 12-watt 50c/s oscillator incorporating four UL84 
valves in parallel push-pull. In their model A224 
recorder, optional volume expansion of up to 6dB 
is possible using, in the prototype model, the stan- 
dard method of connecting the output transformer 
secondary and loudspeaker across the two diagonals 


of a bridge consisting of two resistors and two lamps. 


The non-linear current/resistance characteristic of 
the lamps then provides the required expansion. 

A professional portable stereo recorder shown by 
E.M.I. (the TR52) incorporates separate record and 
replay heads and amplifiers to allow monitoring of 
the signal recorded on the tape. Meter monitoring is 
possible of the signal in, signal out, record current, 
bias or erase on the sum of both channels or either 
separately. 

Two sets of heads and tape tracking in both direc- 
tions are used in the new R7 recorder shown by 
Truvox to allow both tape tracks to be played with- 
out having to turn the reels over. Other unusual 
features of this recorder are the provision of two 
alternative fast wind speeds to allow more accurate 
fast winding to a particular position on a tape, and 
the use of a linear slide type of volume control. 

More emphasis than is usual on mechanical and 
thermal considerations is a feature of the range of 
REPS recorders. For example, mechanical noise is 
reduced by suspending the deck on rubber, and 
heating effects are minimized by the use of high-tem- 
perature lubricating grease and as many as five 
ventilation grilles. Electrical features include the 
use of humbucking coils to cancel the hum induced 
in the record/replay heads by the’motors and mains 
transformer, agd push-pull erase oscillators to elimi- 
nate d.c. components in the erase and bias waveforms 
and thus reduce tape noise. 

A stereo head and twin pre-amplifier which can be 
clipped on the side of the Simon recorder to allow 
it to ‘replay stereo tapes was recently introduced. 
Tape Recording Accessories.—Metro-Sound were 
showing a head cleaning fluid which is applied via 
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Garrard tape deck with magazine loading for ease of 
handling. 


a special tape and also, for showing the position of 
a particular passage on the tape, small coloured strips 
called “ Metro-tabs” which are folded over the 
edge of the tape and so dimensioned that they only 
obscure the indicated track. Tape Recorders 
Electronics) were showing Sonocolor tape with black 
stripes across the back suitably spaced to provide a 
stroboscope for synchronization with film. Beam- 
Echo were showing a new range of stereo heads. 
Stereo Microphones.—Like stereo tape recorders 
these, too, are rare. A twin ribbon model (VR65) 
has previously been shown by Lustraphone, and 
this year Cosmocord showed a twin crystal model. 
This contains two crystal pressure-differential figure- 
of-eight response inserts mounted at right angles 
to each other. The pressure-differential response 
results from cancellation effects obtained by mount- 
ing two ordinary crystals back-to-back. This can- 
cellation also reduces the sensitivity by about 10dB 
and produces a frequency response rising at 6dB 
per octave which must be compensated for. 
Loudspeakers.—An interesting sidelight of the 
action of the G.E.C. “Periphonic” enclosures is 
that the exceptionally heavy low-frequency loading 
produced on the loudspeaker cone tends to make 
this cone stay still so that the magnet moves. This 
tendency has now been eliminated in the G.E.C. 
metal cone speaker by means of a bracket round 
the magnet bolted to the speaker chassis. The 
result is an improved power-handling capacity below 
about 150c/s. 

Two new single-cone full-range 10-in loud- 
speakers were introduced by Goodmans. Also intro- 
duced by this company was a horn-loaded tweeter 
in which the horn has been given an elliptical cross- 
section so that, by making the major axis vertical, 
a wide horizontal and narrow vertical response can 
be obtained, a requirement often advocated both 
tor stereophonic and single-channel reproduction. 
Gramophone Records.—A range of stereo records 
introduced by Saga is claimed to be compatible in 
that they can be played with an ordinary light 
tracking weight but low vertical compliance single- 
channel pickup without producing any deterioration 
in the stereophonic effect when using a stereo 
pickup. The special recording process involves, 
among other things, both a deeper recording cut 
and a wider groove spacing so as to produce a 
thicker groove wall. The recording time has been 
kept to the normal value of about 25 minutes per 
12-in side by decreasing the groove spacing at low 
recorded amplitudes. 

Pickup Cartridges.—An increase in the compliance 
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of the low tracking-weight crystal pickup described 
by J. Walton in our April issue now allows this 
cartridge to track at about 0.3gm. A prototype 
stereo version of this cartridge was also shown 
tracking at about 2gm. 

Ceramic-element stereo cartridges were shown by 
Garrard and Electronic Reproducers. Compared 
with ordinary Rochelle salt crystals, ceramic ele- 
ments offer lower dependence on temperature of 
the frequency response, higher possible operating 
temperatures and humidities, and a smaller size 
for the same output. 

Electronic Reproducers also now manufacture in 

England under licence the German “Elac” range 
of variable-reluctance single-channel and moving- 
magnet stereo cartridges. The equivalent mass at 
the stylus tip of the stereo cartridges is about 
2.3mgm. 
Pickup Arms.—A prototype arm shown by Elec- 
tronic Reproducers is unusual in that it uses a 
gimbal mounting. The gimbal pivots bear on a 
small rectangular metal block, the two vertical 
motion pivots being also attached to the arm and 
the two lateral to the pedestal. A weight counter- 
balance is used. The friction produced by this 
arm is claimed to be well below 0.2gm. It incor- 
porates a raising and lowering device. 

In the new inexpensive Cosmocord “ Acopoise ” 
arm the single axle lateral-motion pivot and the two 
cone and cup vertical-motion pivots have been 


placed nearly in line to minimize the side thrust 
produced by the pivot offset and an unlevel turn- 
table (see J. Walton’s article in our June issue). 

Pre-amplifiers and Amplifiers—One general trend 
seems to be towards combining these two units in 


a single chassis, even in 
equipment. 
Unganged stereo bass and treble controls were 
used by a number of manufac- 
turers. Avoidance of ganging 
facilitates balancing of dissimilar 
loudspeaker responses, and also 
allows a “pseudo-stereophonic ” 


effect to be produced with single- 


the case of stereo 


Acos stereo microphone. 


Emisonic / Orthotone 
model 555 stereo com- 
bined comprehensive 
pre-amp! ifier/contro’ unit 
and 2 x 10-watt amp'i- 


fier. 
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channel material by boosting the treble and cutting 
the bass to the left-hand speaker (to correspond 
to the frequency range of violins and their usual 
position in the orchestra) and cutting the treble 
and boosting the bass to the right-hand speaker 
(to correspond to the frequency range and position 
of cellos and basses). If the effects of these controls 
do not overlap or, as in the Tripletone units, a 
middle-frequency tone control is also provided so 
that middle frequencies can be fed to both speakers, 
then apparent sources may be produced in the 
middle as well as on the left and right, thus giving 
quite a convincing stereo effect. 

New very comprehensive combined stereo tone 
controls and 2 x 10-watt amplifiers were shown by 
E.M.I. and Decca. Special features of the Decca 
FFSS “Stereo Sound” include a control for con- 
tinuously altering the width of the overall sound 
field by introducing crosstalk between the two 
channels, and high and low-pass 18dB/octave filters 
whose cut-off frequency can be continously varied. 
This amplifier also has an output impedance which 
below 400c/s can be varied between positive and 
negative values to apply the optimum damping to 
the loudspeaker voice coil in the frequency range 
in which rigid coupling also applies this damping 
to the loudspeaker cone. This enables the distor- 
tion produced by the loudspeaker at these low 
frequencies to be considerably reduced. This 
amplifier is also fitted with an optional bass-com- 
pensated volume (loudness) control for compensating 
for the alteration in the response of the ear at 
low frequencies to different sound intensity levels. 
The correct compensation for a particular intensity 
level is applied by adjusting a separate ordinary 
non-compensated volume control until the sound is 
either very quiet, quiet, loud or very loud, according 
to the position of the loudness control. Special 
features of the Emisonic/Orthotone 555 include 
the use of a l-in c.r.t. on which rectified signals 
from the two channels are backed off against each 
other. By fading down one channel and adjusting 
the calibrate .control until a j-in deflection is 
obtained on the c.r.t. the power output from the 
other channel can be measured. The amplifiers 
can be balanced by injecting equal 50c/s hum 
signals from each transformer secondary and adjust- 
ing the controls until zero deflection is obtained 
on the c.r.t. The same hum signal can be used to 
check loudspeaker phasing, out-of-phase loud- 
speakers producing much less output than in phase 
ones at any point in a normal-sized room. A special 
feedback circuit in this amplifier has enabled the 
crosstalk at 15kc/s to be reduced to 30 dB. Normally, 
the crosstalk is much greater than this at such high 
frequencies, due to capacitive coupling between the 
contacts of switches to which both channels must 
be connected. 

Conversion to stereo is made easy with the Triple- 
tone “Convertible” combined single-chaynel pre- 
amplifier and 4-watt amplifier by provision of 
spindles on both sides of the potentiometer controls 
so that, when two “Convertibles” are bolted 
together front to back, corresponding controls can 
be mechanically ganged together. 

A stereo amplifier balance indicator unit was also 
introduced by Tripletone. In this the two amplifier 
outputs are fed in opposite phases to a single speaker 
so that zero output in this speaker indicates amplifier 
balance, 
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A CIRCUIT widely used as an impedance trans- 
forming and matching device, possessing a low input 
capacitance, is the cathode follower. As shown in 
Fig. 1, it is essentially an amplifier with the anode 
load and bias capacitor omitted, thereby producing 
a large amount of negative current feedback. The 
Output is taken across the cathode resistor R, which 
is the load resistor. 
Voltage variations at 
the grid will produce 
anode (and hence 
cathode) current vari- 
ations in phase, hence 
the cathode potential 
will rise and fall in 
sympathy with the 
grid voltage. It will 
be noted that the 
cathode voltage is in 
phase opposition to 
Pe : the anode voltage. 
2 First let us con- 
| sider the gain of such 
: a circuit. In the ab- 
= i sence of feedback let 
ead the amplifier have a 
gain A, then with 
feedback the new gain 


+ HT 


INPUT 


A 
l xA 
where x the fraction of the output feedback. In 
this circuit let us assume A g.,R, (it will be shown 
later that this is a legitimate assumption to make) 
and, as all the output is fed back, x 
g. 
A 
Now when g,R, is 1A 4 
approximates to unity. 
It will be noted that the peritode approximation 
for gain, i.e. g,,R, (or g,,R, in this circuit as R, is 
the load), has been used in the above reasoning al- 
though we are dealing with a triode cathode follower. 
This is permissible in pulse circuitry where small 
load resistors are normally encountered (R, > R,). 
Now let us examine the output impedance. For 
an amplifier with feedback it can be shown that the 
output impedance is also reduced by the factor 
1/(1 + xA) and can be written R,/(1 xA) where 
R, is the output impedance in the absence of feed- 
back. For the cathode follower, 
R 
l om 
and when g,,R, is 1 this tends to l1/g If we 
consider a high slope pentode with a g,, of, say, 
10mA/volt, the output impedance is 100Q, i.e. very 
low compared with that of a conventional amplifier, 
and of a value suitable for matching to a cable or to 
an artificial line. 
Finally let us examine the input impedance. In 
a normal valve amplifier, when the output voltage 


A 


Thus the gain 


output impedance 
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Elements of Electronic Circuits 


6.—IMPEDANCE TRANSFORMING AND MATCHING 
By J. M. PETERS, B.Sc. (Eng.), A.M.I.E.E., 


A.M.Brit.1.R.E. 


is developed across an anode load resistor, the input 
admittance becomes a capacitive susceptance of 
value wC wC,, (1 A) provided that the out- 
put voltage is in antiphase with the input, which is 
the case here. The input capacitance can therefore 
be written C,,, C C,, (1 A), i.e. the input 
capacitance is increased by the factor A.C,, due to 
the Miller effect. In the case of the cathode follower, 
since the anode is at earth potential so far as a.c. is 
concerned, C,, may be considered as appearing 
across the input. Because the output voltage is now 
in phase with the input, the input admittance, still a 
capacitive susceptance, can be written 


wl. wC, l — A) 
The input capacitance can therefore be written 
Cc, = C, C,.(1—A For - resistive load 


we have already shown that A= Therefore the 
input capacitance reduces to = representing a 
much smaller input capacitance than that of a similar 
valve connected as a conventional amplifier. 

Summarising, we have shown that the cathode 
follower possesses the following features:— 

(i) Low input capacitance and hence high input 
impedance at the frequencies considered. 

ii) Low output impedance. 

(iii) A voltage gain of unity (or less). 

No phase inversion between input and output 
with a resistive load. 

A circuit which in some ways is complementary 
to the cathode follow- 
er is the earthed-grid 
amplifier (Fig. 2), in 
that it possesses a low Ry 
input impedance and 
a high output imped- 
ance. The anode and 
cathode voltages are 
in phase with each 
other. 

The low input im- 
pedance can be used 
to advantage in the 
termination of cables 
but is more often used 
as the first stage of 
r.f. amplification in a 
receiver, where this A a 
attribute helps to pre- gl 
vent instability. A Fig. 2 
greater voltage amp- 
lification is possible than for a conventional ampli- 
fier using the same load. 

It can be shown that 4 R, is very small compared 
with R,, and if » is , then the input impedance 
of the circuit Sahat to Ra/ux = 1/g,, (similar 
to the ouput impedance of the cathode follower). 

Examination of Fig. 2 will show that, because of 
the earthed grid, positive feedback due to the Miller 
effect can only occur through C,,. As this is usually 
a very small capacitance, regeneration due to the 
feedback is minimized to a great extent. 


+ HT. 


OUTPUT 


INPUT 
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= the ten years of its existence the Dutch 
radio show has grown rapidly in size and import- 
ance. The 1950 show at Bellevue in Amsterdam 
covered only 3,400 sq ft; at this year’s show, which 
was held from Ist to 8th September in the R.A.I. 
permanent exhibition building, there were over 200 
stands covering an area of 220,000 sq ft and many 
applications for stand space had to be turned down. 
By next year the new R.A.I. exhibition buildings 
in the Europaplein will be ready for occupation, and 
it is expected that there will then be room for all. 
The accompanying photograph shows about half 
the area of the present R.A.I. building (there are 
annexes leading off to left and right). 

The title of the exhibition is a play on the initials 
of the organizing body of the Dutch radio industry— 
the Fabrikanten, Importeurs, Agenten op Radio- 
gebied. The exhibition is by no means confined to 
domestic receivers and about a third of the space 
was occupied by measuring instruments, electronic 
equipment, transmitters and other capital goods. 
The manufacturing side of the Dutch radio industry, 
which includes the vast Philips organization, is by 
no means inconsiderable, but it is somewhat over- 
shadowed—at least as far as this exhibition is con- 
cerned—by the large number of firms acting as 
agents and importers of foreign goods. Fully half 
of the stand space was occupied by dealers and 
some unusual sights were seen—for example, com- 
prehensive and comparable displays of Hewlett- 
Packard, Rohde & Schwarz and Tektronix instru- 
ments side by side on the stand of C. N. Rood. 
Your reporter started to make lists of British firms 
and of some of the German firms whose products 
had previously been noted at the Frankfurt exhi- 
bition), but he soon gave up—they were all repre- 
sented somewhere in the exhibition in Amsterdam. 
So were many American, French and Japanese firms 
and there was one television receiver manufacturer 
“Rafena” from East Germany. It would have been 
impossible to do justice to all the interesting items 
seen at this exhibition in the short time available, 
and your reporter decided on this occasion to con- 
centrate on the native products of Dutch industry 
which may not yet be so well known abroad. 

A comprehensive range of first-class radio and 
television receivers, car radios and record players 
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is marketed under the name “Erres” by R. S. 
Stokvis & Zonen N.V. of Rotterdam, a large firm 
of domestic appliance manufacturers. The sets are 
made exclusively for Stokvis by the firm of van 
der Heem of The Hague, who are also well known 
as manufacturers of v.h.f. marine radio, stabilized 
power supplies and other electronic equipment, and 
the output of domestic receivers is generally ack. now- 
ledged to be the second largest in Holland. 

For viewers in the south of Holland, TV sets 
capable of receiving the four modulation systems 
used by stations within range in Holland, Belgium, 
France and Germany, are available from both Erres 
and Philips. 

High-gain broad-band television aerials specially 
designed for receiving conditions in Holland are 
made by most of the Dutch aerial manufacturers. 
Two folded dipoles of unequal length, spaced and 
coupled together, form the active elements and in 
the Tewea Type TV510/09a aerial give gains, with 
a reflector and six directors, of between 9 and 
10dB over channels 5 to 10. Another Dutch aerial 
firm, Messa Electronics N.V. of Rotterdam, makes 
a special feature of mechanical vibration damping 
by the use of loaded plastic clamps for assembling 
the elements. They also give a 3-year guarantee- 
certificate of electrical gain and mechanical per- 
formance with every aerial. 

The range of Philips domestic radio, television 
and sound-reproducing equipment has already been 
noted in reports of the Earls Cour: and Frankfurt 
exhibitions, but several additional new developments 
were seen at Amsterdam. Most of the Philips 
table-model receivers and radio-gramophones on 
show were fitted with dual a.f. amplifiers and loud- 
speaker outlets operating on what is termed the 
“Bi-Ampli” principle. When reproducing stereo- 
phonic records, straight amplification is provided 
separately by each channel, but on radio reproduc- 
tion the output from the detector is passed through 
filters, and low frequencies go the left- and high 
frequencies to the right-hand channel. 

A new Philips television camera in cylindrical 
form measures only 8cm in diameter, and the Philips 
range of camera tubes includes a new vidicon, 
which at the time of our visit had not yet been 
given a type number. Also new is the Z510M 
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Main hall of the present R.A.!. exhibition buildings in Amsterdam. 


decade numeral display tube. Transistorized units 
for digital computers with four bi-stable circuits on 
a printed-circuit board two or three inches square 
are new, and also cold-cathode programming units 
for industrial process control 

Philips have devoted considerable time and re- 
sources to the encouragement of an interest in radio 
and electronics among young people in Holland. 
First, there is a series of inexpensive constructors’ 
kits, in which it is interesting to note that a start 
is made with transistors, for boys from 9 to 15 
years, in simple “ Pioneer” sets which can be wired 
without soldering and which lead to quite ambitious 


a.m./f.im. receivers with valves and, of course, 
soldering. There is even a build-it-yourself kit 
for a gramophone turntable. Second, a beauti- 
fully prepared series of coloured film strips and 


booklets showing the physical principles of valves 
and semiconductors, blackboard-sized working cir- 
cuits and large sectional models of valves for use 
in schools and club lectures. 

A visit to the Firato leaves little doubt as to the 
keenness of Dutch youth for construction and ex- 
periment and the stand of Amroh who make a wide 
range of constructors’ kits was well beseiged, as were 
the stands of the publishers of technical journals 
and books. Amroh market a kit in which compo- 
nents are assembled on a perforated chassis to 
build first a simple crystal diode detector receiver 
to which may be added, step-by-step, up to three 
transistor amplifying finally operating a 
loudspeaker. This is the simplest of a very com- 
plete series of kits for radio and high-quality record 
and tape reproduction. A special note was made of 
the quality of sound from the small (28 x 20 x 14in) 
“Verdi” refiex cabinet loudspeaker working on this 
stand. 

Gramophone motors. turntables, record changers 
and portable record players of Dutch design and 
manufacture were shown by the firm of Jobo N.V. 
who for some time have been making a very success- 
ful record changer (“‘Amusette”), in a distinctive 
circular housing of about Yin diameter. It plays 
up to twelve 7in, 45 r.p.m. records. 

Servicemen were evidently interested in the Pope 
“universal TV-service koffer” (seen on the stand 
of valve dealers N. V. Malchus). This is a strong 
metal carrying case with foam plastic filling recessed 
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to take one cach of all the valves required to service 
any given make of television receiver. 

In the measurements section of the exhibition the 
Dutch firm of Peekel, whose multi-octave-band 
filters and strain-gauge instruments are widely 
known, were showing several new multi-channel 
strain gauges. Another Dutch firm, Nederlandsche 
Instrumenten en Electrische Apparaten Fabriek of 
Utrecht (N.LE.A.F.), were showing a series of multi- 
range meters of original and functional styling in 
which both the meter and the range setting were 
very easy to read. Their “Polymeter-B” has d.c. 
ranges from 50A to 10A and 100mV to 5,000V; 
ac. S00uA and 2.5 to 5,000V; resistance 2k to 
20M!) (all full-scale deflection). 

A v.h.f. microvoltmeter (Type SM-2) designed by 
TEWEA (Technisch Wetenschappelijke Apparaten- 
fabrick, Amsterdam) is designed primarily for 
installation work on television aerials, which are 
the main product of the company. The meter has 
a frequency range of 46-230Mc/s and will read 
down to 10“V. It is battery operated (with built-in 
rechargeable Ni-Cd, low-tension accumulators) and 
weighs 124lb. 

Most exhibitions these days have their scientific 
“gimmicks” designed to catch the popular fancy, 
usually in the context of space travel, and the “ star 
turn” at the Firato was a model of an earth satellite 
revolving slowly in orbit against a backcloth of the 
heavens. But the point of ‘special interest was that 
the motor driving the model was powered by a 
panel of Ferranti silicon barrier-layer photo-cells 
illuminated by a small projector lamp of the kind 
used for viewing 35mm film strip. 

Compared with the B.B.C. and I.T.A. exhibits at 
Earls Court the technical demonstrations of the 
Dutch N.R.U. and N.T.S. were small in size but 
every bit their equal in quality. Listeners’ and 
viewers’ problems were dealt with competently and 
sympathetically and there were demonstrations of 
television monitoring techniques and of the use of 
synthetic reverberation in sound broadcasting. 

The untimely death last June of H. J. Kazemier, 
who was largely responsible for the establishment 
and growth of the Firato, was deeply felt by all 
sections of the industry, but it was generally agreed 
that this 10th exhibition was the complete success 
that he would have wished. 
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Aspects of design 


his is the Fifteenth of a series of special features dealing with advanced prob!ems in television 
and radio circuit design to be published by Siemens Edison Swan 
Applications Laboratory will be pleased to deal with any questions arising from this or other 
articles, the Sixteenth of which will appear in the November 1959 issue. 


Eguipment designers are often faced with the problem of 
having to decide whether common dropping resistors may be 
employed for both heater and anode current circuits, or whether 
the two circuits should be kept entirely independent of each 
other. As with so many problems of this nature, the answer 
depends on the standard of reliability required and the additional 
cost which the extra components wouid involve. 


The use of common dropping resistors inevitably results in a 
greater spread of working heater current to which the valves 
are subjected. This increased spread may be due to the following 
factors:— 


1. The variation of mean anode current due to'A.G.C 


Variations in mean anode current between individual equip 
ments due to component tolerances and normal valve charac- 
teristic Variations 


Ihe large difference in the r.m.s. value of the anode current 
between operation on a.c. and d.c. mains. 


Ihe importance of the anode current component in relation 
to the total spread of heater current will depend on the ratio of 
the r.m.s. value of the anode current component to the r.m.s. 

l 


value of the total current supplied to the equipment. 


The purpose of this article is to indicate how these r.m.s. 
values may be calculated, two typical examples being quoted to 
illustrate the method. 


It can be shown that the mean square value of the input tota) 
current In? +n'l’ + mila 


where I, is the r.m.s. value of the heater current 

is the mean value of the rectified supply to -he valve 

anodes and screens. 

n is the ratio of r.m.s. to mean rectifier current, and is 
dependent only on the rectification efficiency. 

m is a constant which also depends only on the rectifica- 
tion efficiency. 


The term rectification efficiency is, for this purpose, defined 
as the ratio of mean rectified voltage to the peak a.c. applied 
voltage (sine wave input). 


In the table below are shown values of m and n for rectification 
efficiency ratios between 0.6 and 1.0, for a half wave rectifier. 


Rectification | 
Efficiency 0.6 | 0.65 0.7 | 0.75) 0.8 | 0.85, 0.9 (0.95: 1.0 


n 2.03 30 2.44 2.58) 2.87) 3.36, — 


| m 2.56 2.59 2.63 2.66 2.68 2.72 2.76 2.80 2.83 
a) , a) 


An estimate of rectification efficiency may be obtained, for a 
particular set of conditions, by one of the following methods: 

1. Reference to the rectifier manuf. cturer’s regulation curves, 

2. Calculation from generalised regulation curves (see for 

example “ Radio Designer’s Handbook ”’ 4th Edition p.1172). 


3. Direct measurement in a particular circuit. 
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MAINS VOLTAGE 
DROPPING RESISTORS 
FOR SERIES RUN 
A.C./D.C. TYPE VALVES 


The Ediswan Mazda 


It should be stressed here that the rectification efficiency is 
dependent on the amount of series resistance in the rectifier 
anode circuit, and that the efficiency 1s modified by employing 
voltage dropping resistors, even though the input r.m.s. voltage 
may be measured at the rectifier anode. 


EXAMPLE No. 1 


An A.M./F.M. Broadcast receiver employs 0.1 amp valves in a 
series heater chain. A half wave rectifier is employed and ~~ 
a mean current of 70 mA to the valve anodes and screens. It is 
estimated that the rectification efficiency will be 0.85. 

From the table t 1s seen that m = 2.72 


n = 2.58 
The r.m.s. value of the anode current nla 
= 2.58 x 0.07 = 0.18 
amps. 
and the r.m.s. tota) current 


= Vv Ih’ +n’ T,* + m Ty, Ta 
= +/ 0.1° + 0.18" + 2.72 x 0.1 xX 0.07 
= 0.248 amps. 


It can be seen that when this receiver is operated on a.c., the 
predominating component is the r.m.s. anode current. 

If the receiver were operated on a d.c. mains supply, the H.T. 
current would probably tall to about 60 mA or less due to the 
lower H.T. voltage and the total set current would be about 
0.16 amps. If common dropping res'stances were used when 
operating on a 240 V supply, the rectifier anode being connected 
at the 200 V point, and A value of the resistances being calcu- 
lated for the a.c. conditions, there would be an appreciably 
lower voltage drop than 40 volts on d.c., but it must be remem- 
bered that there is some self compensation due to the resulting 
rise in the total current. 

This is a case where the designer would have to consider very 
care‘ully indeed al) the factors involved;— commercial, technical 
and economic, not forgetting the statistical probability of the 
receivers being employed on d.c. supplies; before coming to the 
decision to employ common dropping resistors. 


EXAMPLE No. 2 


A television receiver employs 0.3 amp valves in a series heater 
chain. 

A half wave rectifier is meee and supplies a mean current 
of 250 mA to the receiver. The rectification efficiency is found 
to be 0.75 tor the particular conditions of the receiver. 

From the table it is seen that 

m = 2.66 
n = 2.30 


The r.m.s. anode current = 2.3 x 0.25 = 0.575 amps and 
the r.m.s. tota! current 


= 4/ 0.3 + 0.575" + 2.66 X 0.3 x 0.25 
= 0.79 amps. 


Here again it can be seen that the r.m.s. current to the rectifier 
anode is the predominating component even for a mean current 
of 250 mA, so that anv departure from its “ bogey ” or nominal 
value would have an appreciable influence on the value of current 
through the heater circuits if common dropping resistors were 
empioved 

In the example of the television set, the cathode ray tube 
heater would almost certainly be in the series heater chain, and in 
order not to overstress this expensive com t by over or 
under-running its heater, it is accepted as good practice to employ 
oo voltage dropping resistors for feed to the rectifier 
anode. 
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EDISWAN MAZDA 10P18 
The 10P18 is a miniature based Output Pentode having a 
Maximum anode dissipation of 12 watts. It is intended for use 
as the audio output stage in a.c./d.c. mains powered equipment 
which uses series connected heaters 
Heater Current (amps) % 0.1 
Heater Voltage (volts) Vb 45 


BASE 
NOVAL B9A 


Ic 92 
VIEW OF FREE END 


MAXIMUM DESIGN CENTRE RATINGS 
Anode Voltage (volts V (max) 
Screen Voltage (volt V 2( max) 
Anode Dissipation (watts) Pa(max) 
Screen Dissipation (continuous) (watts) pg 
Mean Cathode Current (mA) 
D.C. Heater to Cathode Voltage 
TOn speech and music the 
signal voltage is 6 watts 


CHARACTERISTICS 
Taken at V,=V 
Mutual Conductance 


250 
200 


12 
1.75+ 
100 
200 
maximum 


I, 
volts) V 


permiss 


ible rz ating at 


170V, V, 5 V, I4=70 mA. 
mA/V . 10 


Anode Resistance (5 ) kQ 23 
Inner Amplification Factor 


TYPICAL OPERATION 
Single Valve Class A Audio A 
Anode Voitage (volts 
Screen Voltage (volts 
Anode Current (quie 
Screen Current (quiescent 
Grid Bias (volts 
Power Output for 10 
monic Distortion (watts 
Anode Load (ohms 
Input Swing for 10 Total 
monic Distortion (r.m.s, volts 
These operating conditions are take 


mpliner 


mA 
mA 


scent 


—12.5 
Tota Har- 
3.2 
2,200 
Har 


n with fixed d.c 


INTER-ELECTRODE CAPACITANCES (pF) 
* 


potentials. 


m } 
1 a 
12.9 14.6 
77 8.8 
0.50 0.50 


Grid 1 to Earth c 12.4 
Anode to Earth c 6.5 
Anode to Grid | c 0.45 
Grid | to Heater Cy 0.09 0.12 0.14 
*Inter-electrode capacity in fully shielded jig, without can 
tInter-electrode capacity with h balanced out Using 
holder quoted below 
¢Total inter-electrode capacity including B9A nylon phenolic 
holder without skirt or radial shield (Siemens Ediswan Clix 
Holder Type VH19/902 
DIMENSIONS 
Maximum Overall Length 
Maximum Diameter (1 
Maximum Seated Heigh 
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ANODE CURRENT ——— 
SCREEN CURRENT — —— 


Va=Vg, = 200V 
VeeVg,=170V 


VerVg, = 100V 


ANODE CURRENT-MILLiAMPS 


GRID VOLTAGE-VOLTS 
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VALVES FOR A.C./D.C. 


BROADCAST RECEIVERS 


Characteristic Curves of Ediswan Mazda 
Valve Type 10P18 
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Distributed-Amplifier Transmitter 
is an unusual design just introduced 
by Marconi’s which permits trans- 
mission on any frequency in the hf. 
band without the usual re-tuning of 
r.f. power amplifiers. Transmission 
on two or more frequencies simul- 
taneously is also possible. Distributed 
— are commonly used for 
wide-band amplification at low levels 
e.g. in oscilloscopes) but not at high 
powers. The Marconi equipment 
has an output of 1kW in the range 
2-24Mc/s. Basically the distributed 
amplifier consists of two artificial 
transmissions lines with a series of 
valves between, the grids being con- 
nected to successive points on one 
line and the anodes to corresponding 
points on the other. The valves’ grid 
ind anode capacitances provide the 
shunt capacitances of the two lines, 
which are terminated by appropriate 
loads at both ends. An input signal 
applied to one end of the “grid” 
line travels along and each valve grid 

driven in succession. In the 
‘anode” line, the amplified signals 
produced in succession at the anodes 
ilso travel along, with corresponding 
time delays, and add up in the output 
load at the end of the line. (Actually 
half of the anode current of each 
valve travels to the output load and 
the other half travels in the opposite 
direction to be dissipated in the other 
terminating load. There are two 
stages of such distributive amplifica- 
tion in the transmitter, giving gains 
of 26dB and 25dB respectively. Both 

ges have two distributed amplifiers, 
operating in push-pull to reduce 
even harmonics and improve overall 
efficiency. The system is insensitive 
to the nature of the load impedance 
to the extent that a 2:1 s.w.r. on the 
ouput feeder is permissible without 
appreciable reduction in output 
power. 


Programmed Power Supplies, giv- 
ing a sequence of pre-selected volt- 
ages, are the latest idea for rapid 
and automatic testing of equipment 
on production lines. The voltages 
ire available as steps in a range (say 
l-volt steps in a 100-volt range) and 
are switched as required to the 
equipment under test by means of 
instructions from punched cards, 
magnetic tape or other media. In 
4 range of programmed power sup- 
plies manufactured by Southwestern 
Industrial Electronics, of Houston, 
Texas, U.S.A., the control is per- 
formed by binary-coded decimal 
data, and there is an error-correction 
system for making sure that the de- 
sired voltages have been properly 
elected Stabilization is provided 
by transistor and magnetic-amplifier 
regulator circuits. 


Tape Recording Mystery which 
has puzzled many people for years 
the exact nature of the magnetiza- 
tion process by which the signals are 
recorded, using the h.f. bias method. 
L. H. Bedford, writing in the Sep- 
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tember, 1959, issue of Electronic & 
Radio Engineer analyses the phenom- 
enon in detail and advances an inter- 
esting new theory to explain the 
mechanism. One conclusion is that 
what is “written” on the tape is a 
distorted version of the bias wave- 
form, consisting of alternately polar- 
ized quarter-cycles of constant mag- 
netization separated by quarter-cycles 
of transition. In the case of satura- 
tion bias, the signal is “ written” as 
a variation of the mark/space ratio of 
this distorted waveform. With 
normal bias this mechanism also 
applies, but to it is added a variation 
in the relative magnitudes of opposite 
quarter-cycles of constant magnetiza- 
tion. Recording takes place at the 
trailing edge of the recording gap, 
so the length of this gap is not of 
primary importance. 


Beam Microphone with a directional 
response characteristic nearly inde- 
pendent of frequency is described by 
H. J. Griese and O. Hoffmann in the 
February 1959 issue of Radio Mentor, 
This microphone is a development 
of the “ nest of tubes” type in which 
the acoustic input feeds into a single 
tube of varying cross-section. Un- 
fortunately, microphones of this type 
have responses which become more 
directional if the frequency rises. 
This change in the response can be 
avoided by arranging for the effective 
length of the tube to decrease with 
increasing frequency. In the new 
microphone this is done by inserting 
low-pass filters in the side of the 
tube. Each filter consists of a small 
hole acting as an acoustic mass which 
feeds via am acoustic resistance, 
capacitive enclosure and final hole 
acoustic mass into the open air. 


Mercury-Wetted-Contact Relay, 
not to be confused with the conven- 
tional mercury relay, has precious 
metal contacts, enclosed in a glass 
tube, which are continually wetted 
by mercury supplied to the contacts 
by capillary action. It can be used 
in circuits for switching very heavy 
currents or in low-level applications 
where contact resistance is im- 
portant. Originally developed by 
Bell Telephone Laboratories, the re- 
lay is used extensively in the U.S.A. 
It is now available in this country 
from Elliott Brothers (London). A 
life expectation of 10° operations is 
claimed, at speeds of operation up 
to 3 milliseconds, and the consistency 


of operation is said to be within 1 
of the minimum operating current. 


Getting a Word in Edgeways, to a 
degree undreamed of by the most 
determined cocktail-party conversa- 
tionalist, is achieved in a multi- 
channel telephone system now being 
developed at Bell Telephone Labor- 
atories. Known as TASI (for Time 
Assignment Speech Interpolation) 
the system aims at increasing the 
capacity of submarine telephone 
cables. It is a kind of random time 
division multiplex system which 
makes use of the unused time occur- 
ring in the natural gaps and pauses 
in conversation and in the silences 
when one person is listening to the 
other. By means of electronic 
sampling and distribution the speech 
of any one person is switched from 
channel to channel according to the 
speech gaps which occur in those 
channels. When this person him- 
self is silent, his channel is dis- 
connected momentarily and used 
for the other conversations. In this 
way it becomes possible to connect 
many more talkers through a sub- 
marine cable than would normally 
be possible with the available num- 
ber of channels. 


Vibrating Pressure Transducer, giv- 
ing an electrical signal output of 
which the frequency is proportional 
to mechanical pressure, has been put 
on the market by Solartron. It is 
actually a development of the 
Swedish firm ‘Svenska Flygmotor 
Aktiebolaget. The vibrating element 
of the transducer is a cylinder, and 
the natural vibration frequency of 
this is varied by applied pressure in 
much the same way as the natural 
frequency of an clectric bell trembler 
is varied by adjusting the stop which 


TS 


bears against it. Excitation is from 
a miniature transistor feedback ampli- 
fier built on a printed circuit and 
encapsulated. In association with 
the mechanical system this forms an 
oscillator, the frequency of which 
indicates the applied pressure. The 
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frequency-variation system has the 
advantage that its accuracy is not 
affected by noise or other pertur- 
bations as an amplitude-variation 
system would be Consequently 
the detecting and measuring ap- 
patatus can be situated at a 
considerable distance from the 

ducer itself. The transducer 

be used for analogue-to-digita 
version by counting the cycles 
output signal waveform. 


Cold-cathode Tubes are 
thought of as being gas-filled devices 
in which the current is transported 
across the tube by the ionised gas 
However, an electron-emitting cold- 
cathode has been developed in the 
U.S.A. by the Signals Corps Re- 
search and Development Laboratory 
and a subsequent contract to Tung 
sol Electric Inc, has realized a prac- 
tical hard-vacuum af. output 
using a cold cathode, The 
covery made was that a thin lays 
magnesium oxide deposited on ni 
continued to emi electrons after 
bombardment with an electron beam 
had ceased. By altering the positive 
potential applied to a collect 
trode the emission could be 
from a few microamps to ter f 
milliamps, and could be maintained 
for many hours. It is though 
an avalanche process is started 
the thickness of the cathode 
by a steep poten gradient 
up when the first electrons 
emitted, This rest in ele 
reaching the surface of the 
with sufficient speed to shoot 
selves free; then come 
the acceler at influence of the 
tively charged 
trodes. The out 
resembles t 
G, and g 
potential 
through 
form the emission sustaining gr 
and g, is used as the control 
which is again given a positive 
but this is of smaller magnitud 
that applied to the maintaining 
Emission is started by “ flash 
momentarily a lamp-like filament 
mear the cathode About 0.75W 
(roughly a tenth of valent 
hot-cathode power) is requi red by 
the maintaining grids. Init 
and noise level are similar t 
a hot-cathode valve and a sam 
been in operation for about 
hours mithout any de 
emission. Further details 
found in Electronics for Febr 
1959. 
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Data Recording Errors 
netic tape can be avoided bv 
technique devised by E.M.I 
tronics, for systems which requ 
the use of at least two tracks on 
tape simultaneously. For 
the required path of a Al ge 
cutter may be recorded as the phase 
modulation of a carrier signal rela- 
tive to an unmmodulated carrier on 
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another track Or readings from 
several instruments and from a clock 
may be recorded on parallel tracks 
for later study of their time relation- 
ships. In each case the information 
may, to some extent, be distorted if, 
either on recording or replay, the 
line of heads is not at the standard 
ngle of 90° to the travel of the 
tape. This error can be overcome if 
one of the recorded signals, prefer- 
ably one which is a simple sine wave, 
is recorded on duplicate tracks near 
the outer edges of the tape. In the 
simple case where there are only two 
one will be recorded at both 
edges and one at the centre of the 
tape. If the head is tilted, one of 
the outer channels will be advanced, 
and other retarded, relative to 
the of the centre track. But 
i : outer head signals are 
added together they will provide a 
reference signal in wh the errors 
are very nearly 
limi tation is now eased to the ex 
tent that the edge tracks can be 
mis- timed to, say, +40° of the clock 
gnal phase before the reference be- 
comes inadequate If there are 
veral information channels, as well 
as the duplicated reference channels 
at the edges of the tape, the signals 
from the two reference heads can 
be mixed in different proportions to 
generate the reference for the vari 
ous data tracks. For instance, 
track 30 across the width of the 
tape should be interpreted with re- 
gard to a reference generated by 
adding 70% of the first head signal 
to 30°, of the last. 


signals, 


the 
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two 


compen: ated The 


Submarine Cable, 
armourless and non-twisting, has 
been designed by the British Post 
Office and developed by Submarine 
Cables. Instead of the conventional 
outer armouring it has a _ central 
stranded steel wire to provide its 
mechanical strength. This is en- 
closed in a copper tube, to provide 
the central conductor of the coaxia ‘ 
system, and insulated with polythene 


Light-Weight 


to a diameter of approximately one 
inch Aluminium tapes (the outer 
conductor), together with a polythene 
binder tape and one aluminium 
screening tape with a polythene in- 
terleaving tape, are applied next 
The whole is then given a lapping of 
anti-corrosion tape and an outer 
covering of polythene to an overall 
diameter of about 1} inches. The 
light-weight cable can be handled 
much more easily than armoured 
cable and this facilitates the laying 
vf the repeaters. An order for 1,635 
nautical miles of it has been placed 
by Cable & Wireless for the first 
ion of the Commonwealth round- 
the-world telephone system. This 
will be laid between Scotland and 
Newfoundland in the summer of 
1961 


sect 


“Sieve” Particle Counter, de- 
signed by F. J. G. van den Bosch, 
Anvers, Belgium, is notable for 
simplicity compared with many 
evious instruments. It is basically 
vision microscope (using an in- 
type camera and monitor 
combined with an electronic counter. 
The “sieve” is formed by a series 
of black horizontal lines on the 
scanning raster, produced by a pulse 
generator as a kind of coarse 
auxiliary raster. Only the particles 
on the microscope slide which 
appear between these lines are 
unted. Since the magnification of 
optical/television system is 
nown, the spaces between the lines 
known distances on the 
mucroscope slide. Particles of a cer- 
tain size can therefore be 
for counting simply by 
microscope so that th 
particies on the 


‘ 


ustrial 


epresent 


selected 
adjusting the 
images of the 
nanos screen just 
fall between the black lines. The 
video signal from the camera is 
plied to the counter through a 
valve, which is normally 
> but is “opened” by 
pulses from the generator produc- 
1g the coarse auxiliary scan. Thus, 
video signal pulses repre- 
the particles between the 
lines can pass through to 
actuate the counter. 


‘closed’ 


the 


Moon Surface Study by 
being undertaken 
Radio Astronomy Group of the 
Royal Radar Establishment, Mal- 
vern, and the Electrical Engineering 
Research Laboratory of the Univer- 
sity of Texas. Recently, radar pulses 
of 10-cm wavelength and Susec 
duration were transmitted to the 
moon from the 45-ft radio telescope 
at Malvern, using a power of 2 

egawatts and a repetition fre- 
quency of 250 p.p.s. The reflected 
signals were received both at Mal- 
vern and in Texas. Comparisons 
between the two sets of signals re- 
ceived are expected to give informa- 
tion about the moon’s surface and 
its suitability as a reflector for long- 
distance transmission of sound and 
television signals. 


radar is 
jointly by the 
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Hum, Rumble and Noise 


By R. E. COOKE* B.Sc. (Eng.) 


I. the development of high-quality sound repro- 
duction, almost as much effort has been expended 
on the suppression of background noise as on the 
reduction of distortion and the extension of fre- 
quency range. There is no greater bar to realism 
than the irritating hiss of surface noise or a divert- 
ing low-frequency background of hum and rumble. 
Furthermore, these troubles are exposed more readily 
by wide-range equipment: as P. P. Eckersley put it 
many years ago: “ The wider you open the window, 
the more the dirt blows in”. 
The Disease.—Disc stereo adds to the problem for 
the following reasons :— 

a) Two-channel working involves more wiring 
and connections, with 


of trouble because it is situated very close to the 
pickup and input leads. For quiet background, the 
motor should have a very low stray field; but few 
manufacturers quote measurements which would 
enable an intending purchaser to assess the position. 
Designing for low stray field is a question for the 
manufacturer, as little can be done afterwards to 
improve matters. Points of good design are the use 
of high-grade motor field laminations giving low 
working flux density in the core, and thick iron motor 
casings to act as magnetic screens. 

Very small motors may be shielded by wrapping 
with Mumetal tape; but the high cost of this material 
precludes its general use with larger types. In a 

typical case, using a high- 


increased liability to hum 
pick-up and earth loops. 
(b) Stereo pickups of 
the moving coil and vari- 
able reluctance types 
generally give less output 
than their mono equiva- 
lents and thus require 
higher amplification 
which increases the liabi- 
lity to hum and noise. 
Crystal and ceramic pick- 


MINIMIZING THE RESIDUAL 
BACKGROUND 


QUALITY SOUND EQUIPMENT 


quality variable-reluc- 
tance pickup which is 
particularly prone to 
hum pick-up, the hum 
level fell by 12 dB 
when used with one high- 
grade transcription turn- 
table, compared with 
another turntable of simi- 
lar mechanical quality. 
This striking improve- 


IN HIGH- 


ups are less prone to hum 
trouble because of their 
inductive construction. 

(c) Stereo pickups respond to vertical as well as 
to lateral vibrations. Turntables which are quite 
satisfactory for some working may be unacceptable 
for stereo, especially if the frequency of vertical 
rumble coincides with a low-frequency vertical 
resonance in the pickup. 

d) Although not strictly a noise problem, the in- 
creased freedom of stereo pickups plus greater am- 
plification intensifies the risk of mechanical feed- 
back. When this occurs, over-emphasis of the bass 
will result, with strong coloration at the frequency 
of feedback. 

Diagnosis and Cure.—The following suggestions will 
help to avoid major pitfalls; but in difficult cases it 
may be necessary to call in an expert, as it is impos- 
sible to cover all the combinations of factors which 
can cause high background noise. Nor is it possible 
to diagnose the trouble ‘by letter. The only satis- 
factory procedure is to investigate the installation 
in situ. Removing all or part of the equipment to a 
workshop for servicing may preclude a proper 
diagnosis. 

Hum may be induced in the pickup head itself or in 
the wiring to the amplifier input. Efforts to reduce 
hum, therefore, take two general courses. One is to 
reduce as much as possible the stray alternating 
magnetic fields which surround the pickup and asso- 
ciated leads. The other is to arrange the wiring to 
minimize hum induction by inevitable residual stray 
fields. 

The turntable motor itself is often a major source 


higher output and non- 


Wrretess Wor_p, OcToser 1959 


ment was due simply to 
the much lower stray 
field. With some motors in which working flux den- 
sity is very high there is a tendency to produce exces- 
sive stray field when the supply voltage is near the 
upper limit, due to magnetic saturation. A useful 
reduction in hum is often possible if the voltage is 
reduced at the motor terminals by means of a series 
dropping resistor. In a typical case with the motor 
operating from 240 V, 50 c/s, hum was reduced by 2 
dB after inserting a series resistor of 500 ohms, 5 
watts rating, which cut the voltage down to 200 V. 
Other motors may show an even bigger hum reduc- 
tion after dropping the terminal voltage. The varia- 
tion of stray field intensity with mains supply voltage 
may also explain the increase in hum at certain times 
of the day when the mains voltage rises. This gen- 
erally occurs in the evenings and at weekends (due to 
the drop in industrial consumption of electricity, in- 
cluding one Saturday afternoon in particular, during 
a demonstration in the Royal Festival Hall). 

The mains transformer of the power amplifier is 
also a prolific source of hum, with a surprisingly 
large field of radiation. When assembling equipment 
in a cabinet, the power amplifiers and any other 
mains transformers should be located as far away as 
possible from the pickup and input wiring. It should 
also be remembered that magnetic fields are “ direc- 
tional” and some reduction in hum is often possible 
by arranging the amplifiers at certain angles. The 
best position can be found only by trial and error. 
When testing for hum, the pickup should be swung 
back and forth through its playing arc, close to the 
turntable, because the hum level can vary with posi- 
~* Wharfedale Wireless Works, Ltd. SS ‘ 
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frequency-variation system has the 
advantage that its accuracy is not 
affected by noise or other pertur- 
bations as an amplitude-variation 
system would be. Consequently 
the detecting and measuring ap- 
paratus can be situated at a 
considerable distance from the trans- 
ducer itself. The transducer can also 
be used for analogue-to-digital con- 
version by counting the cycles of the 
output signal waveform. 


Cold-cathode Tubes are usually 
thought of as being gas-filled devices 
in which the current is transported 
across the tube by the ionised gas. 
However, an electron-emitting cold- 
cathode has been developed in the 
U.S.A. by the Signals Corps Re- 
search and Development Laboratory 
and a subsequent contract to Tung- 
sol Electric Inc. has realized a prac- 
tical hard-vacuum a.f. output valve 
using a cold cathode, The first dis- 
covery made was that a thin layer of 
magnesium oxide deposited on nickel 
continued to emit electrons after 
bombardment with an electron beam 
had ceased. By altering the positive 
potential applied to a collector elec- 
trode the emission could be varied 
from a few microamps to tens of 
milliamps, and could be maintained 
for many hours. It is thought that 
an avalanche process is started across 
the thickness of the cathode coating 
by a steep potential gradient built 
up when the first few electrons are 
emitted. This results in electrons 
reaching the surface of the coating 
with sufficient speed to shoot them- 
selves free; then they come under 
the accelerating influence of the posi 
tively charged surrounding elec- 
trodes. The output valve developed 
resembles in structure a pentode 
G, and g, are connected to a positive 
potential (about 300V minimum 
through a limiting resistor—these 
form the emission sustaining grids— 
and g, is used as the control grid, 
which is again given a positive bias; 
but this is of smaller magnitude than 
that applied to the maintaining grids 
Emission is started by “flashing” 
momentarily a lamp-like filament 
mear the cathode. About 0.75W 
(roughly a tenth of the equivalent 
hot-cathode power) is required by 
the maintaining grids. Initial 
and noise level are similar to that of 
a hot-cathode valve and a sample has 
been in operation for about 14,000 
hours without any decrease in 
emission. Further details are to be 
found in Electronics for February 6, 
1959. 


cost 


Data Recording Errors on magc- 
netic tape can be avoided bv a new 
technique devised by E.M.I. Elec 
tronics, for systems which require 
the use of at least two tracks on the 
tape simultaneously. For example, 
the required path of a machine tool 
cutter may be recorded as the phase 
modulation of a carrier signal rela- 
tive to an unmodulated carrier on 
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another track Or readings from 
several instruments and from a clock 
may be recorded on parallel tracks 
for later study of their time relation- 
ships. In each case the information 
may, to some extent, be distorted if, 
either on recording or replay, the 
line of heads is not at the standard 
angle of 90° to the travel of the 
tape. This error can be overcome if 
one of the recorded signals, prefer- 
ably one which is a simple sine wave, 
is recorded on duplicate tracks near 
the outer edges of the tape. In the 
simple case where there are only two 
signals, one will be recorded at both 
edges and one at the centre of the 
tape. If the head is tilted, one of 
the outer channels will be advanced, 
and the other retarded, relative to 
the timing of the centre track. But 
if the two outer head signals are 
added together they will provide a 
reference signal in which the errors 
are very nearly compensated. T 
limitation is now eased to the 
tent that the edge tracks can be 
mis-timed to, say, +40° of the clock 
signal phase before the reference be- 
comes inadequate. If there are 
several information channels, as well 
as the duplicated reference channels 
at the edges of the tape, the signals 
from the two reference heads can 
be mixed in different proportions to 
generate the reference for the vari 
ous data tracks. For instance, a 
track 30% across the width of the 
tape should be interpreted with re- 
gard to a reference generated by 
adding 70% of the first head signal 
to 30% of the last. 

Light-Weight Submarine Cable, 
armourless and non-twisting, has 
been designed by the British Post 
Office and developed by Submarine 
Cables. Instead of the conventional 
outer armouring it has a central 
stranded steel wire to provide its 
mechanical strength. This is en- 
closed in a copper tube, to provide 
the central conductor of the coaxial 
system, and insulated with polythene 


to a diameter of approximately one 
inch. Aluminium tapes (the outer 
conductor), together with a polythene 
binder tape and one aluminium 
screening tape with a polythene in- 
terleaving tape, are applied next. 
The whole is then given a lapping of 
anti-corrosion tape and an outer 
covering of polythene to an overall 
diameter of about 1} inches. The 
light-weight cable can be handled 
much more easily than armoured 
cable and this facilitates the laying 
uf the repeaters. An order for 1,635 
nautical miles of it has been placed 
by Cable & Wireless for the first 
section of the Commonwealth round- 
the-world telephone system. This 
will be laid between Scotland and 


Newfoundland in the summer of 
196] 


“Sieve” Particle Counter, de- 
signed by F. J. G. van den Bosch, 
of Anvers, Belgium, is notable for 
its simplicity compared with many 
previous instruments. It is basically 
a television microscope (using an in- 
dustrial type camera and monitor 
combined with an electronic counter. 
The “sieve” is formed by a series 
of black horizontal lines on the 
scanning raster, produced by a pulse 
generator as a kind of coarse 
auxiliary raster. Only the particles 
on the microscope slide which 
appear between these lines are 
counted. Since the magnification of 
optical/television system is 
known, the spaces between the lines 
represent known distances on the 
microscope slide. Particles of a cer- 
tain size can therefore be selected 
for counting simply by adjusting the 
microscope so that the images of the 
particles on the monitor screen just 
fall between the black lines. The 

signal from the camera is 

pplied to the counter through a 
zating valve, which is normally 

“opened” by 


the 


video 


‘closed ” but 1S 
sulses from the generator produc- 
ing the coarse auxiliary scan. Thus, 
only the video signal pulses repre- 
senting the particles between the 
black lines can pass through to 
actuate the counter. 


Moon Surface Study by radar is 


undertaken 
Radio Astronomy Group of the 
Royal Radar Establishment, Mal- 
vern, and the Electrical Engineering 
Research Laboratory of the Univer- 
sity of Texas. Recently, radar pulses 
of 10-cm wavelength and Syusec 
duration were transmitted to the 
moon from the 45-ft radio telescope 
at Malvern, using a power of 2 
megawatts and a repetition fre- 
quency of 250 p.p.s. The reflected 
signals were received both at Mal- 
vern and in Texas. Comparisons 
between the two sets of signals re- 
ceived are expected to give informa- 
tion about the moon’s surface and 
its suitability as a reflector for long- 
distance transmission of sound and 
television signals. 
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Hum, Rumble and Noise 


By R. E. COOKE* B.Sc. (Eng.) 


s the development of high-quality sound repro- 
duction, almost as much effort has been expended 
on the suppression of background noise as on the 
reduction of distortion and the extension of fre- 
quency range. There is no greater bar to realism 
than the irritating hiss of surface noise or a divert- 
ing low-frequency background of hum and rumble. 
Furthermore, these troubles are exposed more readily 
by wide-range equipment: as P. P. Eckersley put it 
many years ago: “ The wider you open the window, 
the more the dirt blows in”. 
The Disease.—Disc stereo adds to the problem for 
the following reasons : — 

(a) Two-channel working involves more wiring 
and connections, with 
increased liability to hum 


of trouble because it is situated very close to the 
pickup and input leads. For quiet background, the 
motor should have a very low stray field; but few 
manufacturers quote measurements which would 
enable an intending purchaser to assess the position. 
Designing for low stray field is a question for the 
manufacturer, as little can be done afterwards to 
improve matters. Points of good design are the use 
of high-grade motor field laminations giving low 
working flux density in the core, and thick iron motor 
casings to act aS magnetic screens. 

Very small motors may be shielded by wrapping 
with Mumetal tape; but the high cost of this material 
precludes its general use with larger types. In a 

typical case, using a high- 


pick-up and earth loops. 

(b) Stereo pickups of 
the moving coil and vari- 
able reluctance types 
generally give less output 
than their mono equiva- 
lents and thus require 
higher amplification 
which increases the liabi- 
lity to hum and noise. 
Crystal and ceramic pick- 


MINIMIZING THE RESIDUAL 
BACKGROUND 
QUALITY SOUND EQUIPMENT 


quality variable-reluc- 
tance pickup which is 
particularly prone to 
hum pick-up, the hum 
level fell by 12 dB 
when used with one high- 
grade transcription turn- 
table, compared with 
another turntable of simi- 
lar mechanical quality. 
This striking improve- 


IN HIGH- 


ups are less prone to hum 
trouble because of their 
inductive construction. 

(c) Stereo pickups respond to vertical as well as 
to lateral vibrations. Turntables which are quite 
satisfactory for some working may be unacceptable 
for stereo, especially if the frequency of vertical 
rumble coincides with a low-frequency vertical 
resonance in the pickup. 

(d) Although not strictly a noise problem, the in- 
creased freedom of stereo pickups plus greater am- 
plification intensifies the risk of mechanical feed- 
back. When this occurs, over-emphasis of the bass 
will result, with strong coloration at the frequency 
of feedback. 

Diagnosis and Cure.—The following suggestions will 
help to avoid major pitfalls; but in difficult cases it 
may be necessary to call in an expert, as it is impos- 
sible to cover all the combinations of factors which 
can cause high background noise. Nor is it possible 
to diagnose the trouble by letter. The only satis- 
factory procedure is to investigate the installation 
in situ. Removing all or part of the equipment to a 
workshop for servicing may preclude a proper 
diagnosis. 

Hum may be induced in the pickup head itself or in 
the wiring to the amplifier input. Efforts to reduce 
hum, therefore, take two general courses. One is to 
reduce as much as possible the stray alternating 
magnetic fields which surround the pickup and asso- 
ciated leads. The other is to arrange the wiring to 
minimize hum induction by inevitable residual stray 
fields. 

The turntable motor itself is often a major source 
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ment was due simply to 
the much lower stray 
field. With some motors in which working flux den- 
sity is very high there is a tendency to produce exces- 
sive stray field when the supply voltage is near the 
upper limit, due to magnetic saturation. A useful 
reduction in hum is often possible if the voltage is 
reduced at the motor terminals by means of a series 
dropping resistor. In a typical case with the motor 
operating from 240 V, 50 c/s, hum was reduced by 2 
dB after inserting a series resistor of 500 ohms, 5 
watts rating, which cut the voltage down to 200 V. 
Other motors may show an even bigger hum reduc- 
tion after dropping the terminal voltage. The varia- 
tion of stray field intensity with mains supply voltage 
may also explain the increase in hum at certain times 
of the day when the mains voltage rises. This gen- 
erally occurs in the evenings and at weekends (due to 
the drop in industrial consumption of electricity, in- 
cluding one Saturday afternoon in particular, during 
a demonstration in the Royal Festival Hall). 

The mains transformer of the power amplifier is 
also a prolific source of hum, with a surprisingly 
large field of radiation. When assembling equipment 
in a cabinet, the power amplifiers and any other 
mains transformers should be located as far away as 
possible from the pickup and input wiring. It should 
also be remembered that magnetic fields are “ direc- 
tional” and some reduction in hum is often possible 
by arranging the amplifiers at certain angles. The 
best position can be found only by trial and error. 
When testing for hum, the pickup should be swung 
back and forth through its playing arc, close to the 
turntable, because the hum level can vary with posi- 
~* Wharfedale Wireless Works, Ltd. 2 | 
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tion by as much as 6 dB. In a stereo installation, 
each channel should be tested separately to avoid 
being misled by possible acoustical phase cancella- 
tion at the listening position. The hum will rarely 
be found equal in both channels. 

To minimize hum induction the leads between 
pickup and amplifier should be as short as possible 
and kept clear of motors and mains transformers. 
Screened cable is essential for all except moving- 
coil pickups of very low impedance, and the leads 
for the two channels should be strapped together to 
avoid hum loops. If it is necessary to extend the 
leads provided by the pickup manufacturer, the joints 
should be soldered and insulated with good quality 
plastic tape. (Bituminous insulating tape is not re- 
liable for this work.) The insulated joint should then 
be wrapped with tinned copper wire to act as a screen, 
and this should be soldered to the earthy braid on 
both sides of the joint. If intermediate plugs and 
sockets are required, as for example in demonstra- 
tion equipment, these should be good quality shielded 
types, and must be placed as close together as 
possible. 

The relative amounts of hum induced in the 

pickup itself and the input leads can be assessed 
by removing the pickup head and shorting together 
all the connections in the arm, using a very short 
length of thick wire. The residual hum is that due 
to the wiring alone. 
Hum Bucking.—Where it is impossible to re- 
arrange the equipment to eradicate hum, some 
improvement may be effected by using a hum buck- 
ing coil. A simple method is to bend a section of 
the pickup input lead in the form of a loop about 
2in in diameter. This should be brought close to 
the mains transformer of the amplifier and its posi- 
tion adjusted to give minimum hum while playing 
a record. 

This arrangement deliberately injects a small 
voltage at mains frequency into the amplifier input 
in series with the signal. —The magnitude and phase 
of this voltage are then adjusted by altering the 
position of the loop in the stray field from the 
transformer until maximum cancellation occurs. 

It has already been pointed out that the hum in 
both channels is rarely equal, either in magnitude 
or phase. Furthermore, the hum signal varies with 
pickup position so that a hum bucking coil cannot 
produce a complete cure. It is always necessary 
ultimately to remove the cause of hum at its source. 
Earthing.—Whereas with mono equipment it is 
frequently possible to dispense with an earth con- 
nection and still retain a satisfactory hum level, 
it is usually essential to earth stereo equipment. 
Earthing should be carried out at one point only, 
usually at the amplifier. All the other equipment, 
such as turntable and tuner unit, should be earthed 
via the screened leads which run to the amplifier 
input sockets. 

As an example of the improvement which may 
be expected by careful attention to these various 
details, the peak signal to hum level of a typical 
installation using a hum-sensitive, variable-reluct- 
ance pickup, was initially 32 dB. Rearranging the 
wiring increased this to 35 dB, and changing the 
turntable motor for one with a lower stray field 
produced a final figure of 47 dB. Disconnecting 
the mains lead from the motor brought the sienal 
to hum ratio up to 54 dB, indicating that further 
improvement was still possible; but for practical 
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purposes a figure in excess of 45 dB is adequate 
Rumble.—It nas already been explained that the 
vertical sensitivity of a stereo pickup increases its 
tendency to expose turntable rumble, and that the 
coincidence of pickup resonances with certain 
rumble frequencies can also intensify the effect. 
It is therefore difficult to estimate precisely how 
much rumble will be obtained from any combina- 
tion of turntable and pickup, especially as wide 
variations can occur between examples of the same 
models. 

The method of mounting the turntable can affect 
the rumble content. It is usual to “ float” the turn- 
table mounting board on four corner springs in 
order to reduce mechanical feedback, and to isolate 
the pickup from external vibration. Unfortunately 
this sometimes allows resonances to build up in the 
mounting board, and rumble may often be reduced 
as much as 8 dB by clamping down the motor board 
firmly. The improvement is due to the added mass 
of the cabinet which is coupled up to the motor 
board by clamping the suspension springs. 

It is unfortunate that a spring-loaded turntable 
which is useful in avoiding mechanical (acoustic 
feedback may be bad for rumble. (What you gain 
on the springs you lose on the roundabout.) 

Pickups having a pronounced low-frequency ver- 
tical resonance may be shock-excited when the 
stylus is lowered abruptly on to the record. The 
use of a pickup lower'ng device is useful in mini- 
mizing the shock as well as in safeguarding the 
delicate pickup mechanism. Such a device is in 
fact essential in professional work where the record 
has to be “faded up” at a precise point. 
Mechanical Feedback.—This fault is caused by 
mechanical transmission between loudspeaker and 
pickup. The cure is to reduce this coupling as much 
as possible. The turntable should be placed well 
away from the loudspeaker and mounted on springs. 
It is also beneficial to stand the loudspeaker on a 
thick pad of foam rubber or rubberized hair so as 
to isolate it from the floor. It is usually possible 
to find a strategic position for the turntable, giving 
minimum feedback. This may often be near a 
fireplace where the floor boards are firmly braced, 
or on a section of floor which is not coupled directly 
to the loudspeaker through common joists. Moving 
the loudspeaker might also make a big difference. 
Vibration.—All modern, high-grade pickups which 
operate with very low playing weight are liable to 
reproduce random vibratory disturbances such as 
those caused by walking across insecure floorboards. 
This trouble is even worse with stereo pickups 
because of their two-dimensional sensitivity. 

As with mechanical feedback trouble, some im- 
provement is obtained by spring mounting the motor 
board; but if the centre of gravity of the turntable 
pickup assembly is not located immediately below 
its geometric centre, the motor board will oscillate 
about the centre of gravity with a rotary motion. 

This condition can produce spurious noises, and 
in bad cases cause loss of tracking or even groove 
jumving. A method of improvement suggested by 
R. L. West and described in the September issue of 
Wireless World) consists of adding weights to the 
motor board in strategic positions to brine the centre 
of gravity under the geometric centre. This can be 
done exverimentally by freely suspending the motor 
board from each pair of diagonally onposite corners 

(Continued on page 455) 
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IRON DUST CORES 


Recent development in the production of Caslite iron 
dust powders make it possible to offer a range of cores 


suitable for use at any frequencies—up to 300 mc’s in 
favourable circumstances. Strong and light, possessing 
the electrical characteristics appropriate to the applica- 
tion, Caslite iron dust cores provide a ready answer to 
many of today’s design and production problems, 
particularly in the growing fields of VHF, television and 
frequency modulation. They are supplied in a wide 
range of standard sizes and shapes, but the powders can 
be bonded and moulded into almost any shape to suit 
customers’ special requirements. Comprehensive 
brochure on Caslite Tron Dust Cores available on request. 


* Effective permeability to + 2° 


#* Q factor not lower than 5°, below agreed 
standard 


* Mechanical sizes held to within normal 
tolerances 


%# Standard cores include: Screw Cores, 
including the new self locking feature — Cup or 
Pot Assemblies, Standard Insert Types, 
Sleeves, Cylinders and Discs, Choke Cores. 


CHEMICAL AND METALLURGICAL DIVISION 

COMPONENTS GROUP 

THE PLESSEY COMPANY LIMITED 

Wood Burcote Way, Towcester, Northants. Tel: Towcester 312 


Overseas Sales Organisation 
Plessey International Limited ford Essex ~- Telephone Ilford 3040 


| Plessey | 


Send for this brochure 
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Method of isolating turntable from floor vibration, with 
(below) the equivalent electrical analogue circuit. 


in turn and adding weights, until the board balances 
horizontally. After returning the motor board to its 
spring mountings, any transmitted vibration will then 
cause only vertical oscillations and consequently icss 
disturbance of the pickup. As a bonus, the added 
weight will lower the resonance frequency of the 
turntable on its springs, giving improved isolation. 

When giving demonstrations in large halls, more 


stringent precautions may be required. Two thou- 
sand souls shuffling about on a wooden floor can 
play havoc with a delicately poised pickup. An 
effective remedy is to use a two-stage vibration 
filter as shown in the accompanying diagram. 

Such an arrangement is rather complicated foi 
general use, but the lesson it teaches may be applied 
to domestic installations if the need arises. 


Noise.—-It is surprising how often people accuse 
loudspeakers of producing hiss when they should 
really be investigating their amplifiers. There is 
always a certain amount of valve noise from any 
amplifier, but with modern high-quality types this 
should only be apparent as a faint hiss with the 
ear about one foot from the hf. loudspeaker and 
the controls at normal settings. If the hiss becomes 
obtrusive it is usually a sign of trouble: perhaps a 
faulty valve or incorrect installation. 

When testing for valve noise, the pickup should 

be left off the record, as many pressings have a 
high level of background hiss. The same applies 
to pre-recorded tapes. 
Conclusion.—It seems obvious that the advent of 
stereo on disc is going to demand improved stan- 
dards of performance from turntables, as did the 
transition from standard 78s to l.p.s a few years 
ago. It must be admitted that rumble is not pro- 
duced exclusively by turntables. Records them- 
selves sometimes contain rumble as well as other 
low-frequency background noises; but the best discs 
are still superior to the average transcription turn- 
table in this respect. Some U.S. manufacturers 
are already reverting to belt-driven turntables which 
offer some reduction in rumble at the expense of 
increased complexity where speed variation or 
adjustment is required. Only time will produce the 
most satisfactory and economical solution. 
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Paris Radio Show 


IMPRESSIONS AND COMPARISONS 


LTHOUGH the French radio show was somewhat 
smaller than our own, it was every bit as crowded 
and hot. In general too, similar kinds of exhibitors 
were present—non-manufacturers included Radio- 
diffusion Television Francaise and many journals. 

As regards quality, there seems to be rather more 
treble and less bass in Haut Fidélité than our own home- 
grown variety. Television pictures although better, did 
not seem to us to be 819/405 times as good as our own 
Television—Deve'opment seems i neral to be held 
up pending the arrival of 110° sets. hese should not be 
long in coming however, since 110° c.r.t.s and com- 
ponents have already been shown at other exhibitions 

The uncertainty about a possible second TV pro- 
gramme seems to have been somewhat clarified by the 
planning of experimental transmissions in Channel 12 
and the u.h.f. Bands [IV and V. A few sets which will 
be able to receive these transmissions were already on 
show—u.h.f. front ends are fitted to some Grandin 
receivers and Channel 12 is receivable on some Pathe 
Marconi (La Voix de son Maitre 

Mains transportable sets seem to be very scarce in 
France—we noticed only a very small (9-in) one shown 
by Tele Portable (Paris-Auto-Radio 

In certain parts of France reception of television pro- 
grammes from other countries is possible. However, 
since these programmes have different characteristics, 
multi-standard sets have to be provided to receive them. 
Among the numbers of such receivers on show we saw one, 
the Telemaster Super VSD FM, which could receive as 
many as five types of television transmissions—819 lines 
on French and Belgian standards, 625 lines on Belgian 
and European standards and even our own familiar 405 
lines—-not to mention f.m. sound broadcasts in Band ITI. 
Two simultaneous different language sound transmissions 
are used in French TV broadcasts to North Africa, so 
that in the Clarville Videomatic Special VS43 we find a 
socket for a “ décodeur bilingue ’—a piece of equipment 
we would have found very useful ourselves. (For further 
details of the transmissions and a simple decoding system 
see the Technical Notebook section of our February and 
March 1957 issues 

Strong emphasis is placed on automatic controls in 
French sets. Although on investigation these usually only 
turned out to be the familiar vision and sound a.g.c., for 
example, we did note in Grandin and Point Bleu 
(Blaupunkt in Germany) rece he use of a photo- 
electric cell to automatically adjust the contrast to suit 
the amount of ambient light 

This emphasis on automation also appears in the com- 
mon availability in France of remote control units for 
the contrast, brightness, volume and on/off switch 

Provision for addit ch as flywheel sync, 
vision or sound impulsive noise limiters and pre-ampli- 
fiers is another common feature of French sets seldom 
found in England 

Also frequently found in French receivers is a control 
for modifying the vision bandwidth and/or frequency 
sesponse to suit different types of transmission (studio, 
film or outside broadcasts for example) or different 
reception conditions 

Quotation of the vision bandwidth is also very com- 
mon in France. 9Mc/s was the usual figure given but 
10Mc/s was also quite often quoted. Another often- 
quoted useful figure was the receiver sensitivity, together 
with the condiuons under which it was measured 

A pair of speakers placed one in each side of the 
cabinet so as to broaden the apparent sound source is 
another common feature of French television receivers. 

A compact type of combined model not seen in 
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England but shown in France on the Grammont, 
Minerva-Radio and Phenix stands is a table television 
receiver with a record player above it and a radio below 

An unusual feature of some Grammont receivers is a 
neon tube placed round the screen edge so as to give a 
“ douce et reposante ” (soft and restful) surround without 
any reflection from the screen itself. A reflecting sur- 
round and the light from the screen itself was used to pro- 
duce 1 similar effect in Pathe Marconi receivers for 
example 

Problems in television receivers due to mains voltage 
fluctuations seem to be much more serious in France 
than in England, since three exhibitors specialized in 
mains stabilizing units These problems mainly arise 
because the fluctuations themselves, being sometimes 
as much as SOV in 120 or 220V, are much greater in 
France; but we also formed the impression that French 
receivers are somewhat more sensitive to this type of 
disturbance. Stabilization in such units was usually 
obtained by means of a saturating iron core system, the 
harmonics in the supply frequency produced by this 
tabilizing system being reduced by means of a filter. 
Inbuilt stabilization against mains voltage changes was 
specifically claimed for Schneider receivers for example. 

Stereo.—Although this was apparently the first public 
showing of stereo in France, this was not, perhaps fortu- 
nately for the French, being pushed nearly so hard as 
it was last year in England. For example, manufacturers 
seldom felt it essential to provide hastily constructed 
adaptors for all their mono equipment, _ 

Although examples were seen of nearly all the loud- 
speaker mounting arrangements used in English stereo— 
a long single cabinet was shown by Ribet-Desjardins, 
two separate cabinets by Clarville and separate column- 
shaped speakers by Supertone—it was the solution of a 
record reproducer with two detachable lid/baffles or a 
single split lid/baffle which was almost universally 
adopted by French manufacturers 

In connection with the usual limitation of the overall 
apparent sound field in single-cabinet stereo to the 
cabinet width it was depressing to note a stereo repro- 
ducer only 2lin wide—9in less even than the narrowest 
we had previously seen in England. 

Besides them stereo transmissions using two separate 
transmitters for the left and right channels, Radio- 
diffusion Television Francaise are also experimenting 
with a single transmitter f.m. Band II system in which 
the right-hand channel is carried on an a.m. sub-carrier 
spaced 70kc/s from the main carrier. Using close- 
spaced microphones, it was thought that stereophonic 
effects were mainly due to time rather than amplitude 
differences between the two channels, so that either 
channel by itself would provide a compatible programme. 

Record Reproduction.—Removable lids containing the 
loudspeakers were also very popular in single-channel 
portable record reproducers. To reduce the depth taken 
up by the speaker, an inverted construction with the 
magnet inside the cone angle was quite often adopted. 

A worth-while facility of relatively inexpensive record 
reproducers shown by Supertone, Radialva and Radiola 
was a pickup raising and lowering device for reducing 
the possibilities of damaging the record. Although such 
devices are not, of course, new to England. here 
they are generally seen only on the most expensive 
equipment 

An unusual feature of the Pathe Marconi 359 record 
reproducer is that both the oass and treble can be modi- 
fied using a single control. According to which way the 
control is rotated, either bass or treble cut is produced, 
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High Fidelity —The attention devoted to high-quality 
reproduction was much less in the French than the 
British Radio Show, for there was no French equivalent 
of our Audio Hall, few separate loudspeaker enclosures 
were shown and, except in the case of tape recorders, 
hardly any exhibi tors showed only high- quality equip- 
ment without any “bread and butter” exhibits. 

Two unusual features of the Supertone S9 loudspeaker 
are a cylindrical diffuser in the cone apex, and a rear- 
loading labyrinth enclosure whose cross-section de- 
creases away from the loudspeaker. 

The Rexon (shown by A.B.P.) consists of a record- 
cleaning bristle pad carried on a light arm so that it 
“plays” the record to clean it—a similar arrangement 
to an old familiar—“le Dust Bug”—shown by Hi-Fa. 

Tape Recording.—We could see little evidence in 
France of the recent English trend towards providing 
a response up to the highest audio frequencies at a tape 
speed as slow as 3jin/sec rather than, as formerly, only 
at 7}in/sec. This is perhaps surprising as this improve- 
ment was first made possible in England by means of 
heads of Continental origin. 

The erase/bias frequency does not seem to be nearly 
so standardized in France as it is in England—we noted 
the high value of 100kc/s in the Teca Plain Chant and 
the low value of 40kc/s in Seravox recorders. 

Other unusual tape recorder features noted were 
separate bass and treble amplifying chains in the Philips 

EL3524 and Radiola 9524 recorders, provision of as 
many as 4 speeds in the Melovox recorder, and stereo 
record as well as replay facilities in a Teca recorder. 

A feature of “double-play ” tape shown by Kodavox is 
that the magnetic particles are oriented in the same 
direction so as to provide an increased output at reduced 
distortion. 

Sound Receivers.—There are several types of control 
which are more common in these in France than 
ae. These include tone-compensated volume 

loudness”), variable selectivity and bandspread short 
wave controls. Both continuous and switched long wave- 
band tuning is also often provided; the switched stations 
being France I and Radio Luxembourg’s French service. 
Also very popular in France are tone controls which are 
switched to correspond to the type of programme being 
reproduced. For example the Clarville Auditor gives 
treble boost for “orchestre”, bass and treble cut for 
“solo”, bass and treble boost for “jazz”, and middle- 
frequency boost for “ parole ”. 

Orientable aerial coils are often provided as in England, 


SHORT-WAVE CONDITIONS 


but these are often air- rather than ferrite-cored. On the 
other hand, ferrite loudspeaker magnets are more com- 
mon than in England. 

A most unusual type of equipment shown by Radio- 
Celard consists of a combined decorative frame aerial and 
r.f. pre-amplifying stage designed to feed into an ordinary 
receiver. Examples were shown which were decorated to 
resemble pictures, globes and clocks. 

Styling in French radio receivers often seems to in- 
clude—we think successfully—asymmetrical elements. 
For example, the tuning scale may consist of a quadri- 
lateral with two parallel and two non-parallel sides. 

Useful facilities in valve car radios shown by Arel and 
Philips were automatic station searching and tuning with 
choice of minimum sensitivities below which no stations 
were selected. 


Transistorized Models.—Record players and receivers 
were very common, more so than in England. In spite 
of this, transistorized radio-grams were rare—we noted 
only models shown by Grammont, Phenix and Radio- 
Celard. 

Although we saw relatively few miniature transistor 
sets, and push-pull output stages were general, the latest 
English extension of this trend towards improved audio 
quality—loudspeakers and cabinets corresponding in size 
to ordinary valve table receivers—did not seem to be in 
evidence in France. 

On the other hand, while in England extension to the 
shorter wavebands is only just beginning in transis- 
tor sets, in France such wavebands are very com- 
monly provided even down to 16 metres, though often 
only to 46 metres. Even v.h.f./f.m. trans- 
missions can be received by the L.M.T. model T400. 
Telescopic aerials are generally provided for such short 
waves. 

The English trend of making transistor receivers suit- 
able for use in cars by providing a car aerial socket has 
also been extended further in France. In one arrange- 
ment~-shown by Ducretet-Thomson, Grammont and 
Pizon for example, the basic receiver unit can be removed 
from its normal cabinet for more convenient fitting in a 
compartment on the car dashboard. Arrangements were 
also often made to increase the receiver output in the 
car to allow for the increased ambient noise. In the 
Pizon receiver this increased output results simply from 
the greater current capacity of the car battery, while in 
other models shown by Firvox, Oceanic and Radio- 
Celard for example an extra several-watt transistor power 
output stage and larger speaker are provided in the car. 


Prediction for October 
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THE full-line curves indicate the highest frequencies 
likely to be usable at any time of the day or night for 
reliable communications over four long-distance paths 
from this country during October. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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eeeeeesees FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
FOR 25% OF THE TOTAL TIME 


PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY 


FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
ON ALL UNDISTURBED DAYS 
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FERROELECTRICS 


3.— THE DIELECTRIC AMPLIFIER AND SOME COMPUTER APPLICATIONS 


By J. C. BURFOOT*, Ph.D. 


ae previous articles showed that a prominent 
mark of a ferroelectric is its strong non-linearity; 
the polarization P, instead of varying in proportion 
to the applied voltage V, rises very rapidly at a 
certain value and then levels off to a saturation 
value. For a small h.f. signal superimposed on 
V, the high dielectric constant «, instead of remain- 
ing constant, falls off as saturation is approached; 
the high value and the non-linearity are most marked 
for temperatures in a range above and below the 
transition temperature T,, and it was shown how 
this temperature can be adjusted to be convenient 
by a suitable choice of material. Above T,, P 
shows no hysteresis loop, and so no hysteresis 
losses. Antiferroelectrics, such as some of the 
zirconates, show the dielectric anomalies without 
any hysteresis. 

The change of a ferroelectric capacitance with 
temperature has been used for remote thermometry, 
while its change with bias V has been used for 
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CONTROL SUPPLY NTROL 
(a) 
Fig. 13. Dielectric amplifiers 


tuning in a superhet, and also for frequency modula- 
tion. 

Dielectric Amplifiers.—The dielectric amplifier 
is a device which may be compared with the well- 
known magnetic amplifier; both are power amplifiers 
working well at low frequencies. It uses non- 
linear dielectrics, including ferroelectrics because 
they are strongly non-linear. In the magnetic 
amplifier a relatively slowly varying controlling 
current in a coil is used to magnetize the core to 
a greater or less extent. When the current is high, 
the core approaches magnetic saturation and its 
permeability falls so that the inductance L of the 
coil falls. This falling impedance causes an increase 
in an alternating supply-current (sent independently 
through the coil) in sympathy with the control. 
In practice, the supply-current may flow in a 
separate coil on the same core; as its amplitude 
rises and falls in a more or less faithful reproduction 
of the control, it is thus deeply modulated to corres- 
pond to the control. The only supply required 
is the alternating current, and possibly a steady 
current to bias the core suitably. 


*Queen Mary College, London University 
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(Concluded from July/August issue) 


The dielectric amplifier is analogous. With 
ferroclectrics the control is a voltage V, which 
polarizes a piece of the chosen material, forming 
the dielectric of a capacitor C. The a.c. dielectric 
constant « falls when the control voltage rises, i.e. 
C falls, and the rising impedance controls an alter- 
nating supply (Fig. 13), which may be an r.f. power 
supply, in a manner like that of the magnetic ampli- 
fier. The output may be demodulated if appropriate. 

The supplies to both instruments are simple, 
there are no heaters, and other advantages over 
conventional amplifiers are simplicity, ruggedness, 
and cheapness. The dielectric amplifier may be 
cheaper than the magnetic amplifier, and it extends 
to a higher frequency range. It gives a mean power 
gain, and will respond to a d.c. control if required. 
Certain questions of temperature stability will 
probably be solved in time. 

The magnetic amplifier attracted attention in the 
1940s and was successfully applied to automatic 
control and measurement, in analogue computers 
and servos, and for supply stabilizing. The di- 
electric amplifier is younger. Potentially its applica- 
tions are the same but it embraces also amplification 
at audio frequencies since there are no iron-loss 
limits, and it can work from a high-impedance 
control source; there may be places where magnetic 
and dielectric amplifiers can be used together, 
since the supplies may be similar. It has uses 
wherever a.f. amplification is needed, with pickups, 
for d.c. amnlification, and in any electronic systems 
wuere modulation is an appropriate way of con- 
veying a signal, and wherever power amplification 
of a -mall actuation is needed to operate a device, 
from transducers, in servo and relay systems, for 
stabilizers, remote controls, and thermostats. 

The firroelectric used has been sometimes 
ceramic and sometimes crystal, and the temperature 
used is sometimes below T, and sometimes above 
To; in practice it is the material which is selected, 
rather than the temperature. Various zirconates 
have been used, and barium strontium titanate. 
The hysteresis loop is not needed, and to some extent 
can be ignored; it is only the non-linearity that 
matters. So the primary reason for working above 
T, ir to avoid the losses represented by the loop 
area; the large piezoelectric effects below T, also 
cause troubles. But because of the nature of the 
curves, better temperature stability can be got 
below Ty. In either case the working temperature 
used is close to T, because there the rate of change 
of « with control voltage is high, giving high gain. 
This rate of change depends not only on the tem- 
perature but also on the mean control voltage 
(Fig. 14(b)) so this will need to be suitably chosen. 
Thus the control voltage V. is usually a static bias 
voltage and a signal (e.g. audio frequencies w, 
(Fig. 13(b)), so that the gain referred to the af. 
depends on the bias, which is chosen to give the 
highest gain, subject to other specifications being 
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Fig. 14. (a) Simplified analysis: For large Ry, voltage 


across C in Fig. 13(a) is X, V, SiN on t where X, = — 
@ 


L € 
(see Fig. 15). (b) More realistic curves. (c) Magnetic 
ampl fier coil impedance curve. 


also met. The rate of change of « with V, is higher 
for single crystal material, but this is probably 
more expensive to produce. Notice that if instead 
of w,.<w, we replace the af. by a “pump” at 
twice the supply frequency, we find we have returned 
to “Cathode Ray’s” analysis of Mavars in the 
May issue. 

The « depends on temperature, mean voltag:, 
and frequency. Operation is stable only if the 
temperature is constant. If voltage swings used 
are large enough to traverse the loop, the heating 
caused by the loop loss will make temperature 
stability difficult; the effect increases with and is 
proportional to the frequency. Circuit analysis 
is done assuming constant T and, often, implicitly 
assuming « does not change with frequency. This 
assumption will also serve us here; it will let us 
examine the basic ideas in a simpler form than 
would a full analysis. For suppose the P-E curve 


; 1 
of the ferroelectric were P = log (1+ aE) for 


positive E, a representation adopted here merely 
for simplicity. Then «, measured by a small signal 
of relatively low frequency, at the biased point B 
Fig. 15), is the slope of the curve, « = 1/(1+ aE), 
and the assumption of frequency independence 
allows us to use this also for « at higher frequencies. 
Then Fig. 14(a) shows how X,, the impedance at 
supply frequency of the ferroelectric capacitor, 
could be used to give an output. In practice, the 
impedance varies a current. The sensitivity limit 
is set by noise due to the domain movements. 
Notice that Fig. 14(a) does show the non-linearity; 
if there were none this line would be horizontal. 
But it is an idealized version of a curve shown 
more realistically in Fig. 14(b), which may be 
compared with the coil-impedance curve in the 
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magnetic amplifier, Fig. 14(c). A single stage can 
be used with or without phase inversion, depending 
on the polarity of bias chosen. It is possible to 
provide the bias by feedback from the output in 
suitable cases. With zero bias, frequency doubling 
of the envelope would occur. 

Analysis.—Circuit theory falls as usual into two 
parts: (1) the construction of the differential equation 
describing the circuit, and (2) finding the solution 
of the equation. When the circuits are non-linear, 
the differential equation is non-linear, and usually 
cannot be solved exactly. What is more, the equation 
itself is usually not an exact description of the cir- 
cuit, because it depends on some mathematical 
representation of the non-linear curve (the valve 
or transistor characteristic, the core saturation 
characteristic, or the P-E curve of _ the 
ferroelectric); the representation is chosen to be a 
good fit to the experimental curve, subject to its 
giving an equation we can solve. The solution of 
the equation can then be given as an expression 
for the output current or voltage in terms of the 
circuit values and the supplies and frequencies. 
The way we choose to approximate to (2) depends 
to some extent on the representation chosen for (1). 
But the first step is usually to replace the non- 
linear curve of Fig. 15 by the dashed line. Notice 
first that in drawing this figure we are ignoring 
the hysteresis loop if we are working below T,, 
and that further the dashed line is a good approxim:- 
tion only when V, is near zero (a zero bias plus a 
sufficiently tiny signal). 

For example, to the simple circuit of Fig. 13(a) 
add a resistor R associated with the control V., 
Consider first that V, is bias only; later this type of 
analysis will very readily serve for the more general 
case of bias plus a.f., provided that w, is much 
lower than w,. The governing equation can readily 
be found in terms of g and V: 


dg V V. V, sin o,t 
dt R' R R! 

tion of R and R,. Into this equation substitute the 
chosen representation of the curve of the ferro- 
electric, that is V as a function of g. The first 
approximation is the ordinary linear equation got 


by substituting g/C for V (C here corresponds to the 
dashed slope), giving the steady state solution: 


. R' is the parallel combina- 
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Fig. 15. The non-linearity. The q—V relation needed in 

the analysis is o scaled version of this figure, with q=PA 

V=Ed, where q, A, d ore respectively instantaneous chorge, 
area, and thickness, of the ferroelectric capacitor C 
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with r= R’C, tan¢d= w,7. is the mean 
charge on the ferroelectric capacitor due to V,, and 
corresponds to point A in Fig. 15. The whole 
expression gives the supply waveform marked 
“ first approximation ” in that figure. If we project 
that waveform into the one marked “ supply ”’, 
using the dashed line, and back into “ final approxi- 
mation,” using the curve, we are graphically simu- 
lating what the second and succeeding mathematical 
approximations must do. Each stage of approxima- 
tion is used in getting the next, though the manner 
in which this is done depends on the method chosen. 
Finally the current comes from differentiating g. 

It has already been pointed out that this form of 
analysis, in which 1.f. and h.f. relations are repre- 
sented in the same g-V curve, is using an unwarranted 
assumption of frequency independence. For better 
analysis, the h.f. curve may be obtained for any 
given w, by measuring the ferroelectric capacity at 
w, under varying bias V. Each point on the curve 
is then given by 


q | C dV. 


A capacitor C, inserted in the supply branch of 
Fig. 13(a) prevents R, from reducing the bias 
applied to the ferroelectric from the control branch 
V,, and a suitable inductance in the V, branch 
keeps the supply frequercy out of the control circuit. 
But the inductance may not be needed if two ferro- 
electric capacitors are used as in Fig. 13(b), for now 
no component of w, (or its odd harmonics) appears 
acros; V.. The gain is less. The power gain falls 
off steeply as the control frequency rises, but may 
be increased by using a higher . 

The voltage gain is less than one; in fact it is clear 
that the fractional variations in output current 
cannot exceed those in 1,X,., so in « (Fig. 14). So 
there is interest in the resonant amplifier. One 
form of this may be derived by tuning the capacitor 
C, mentioned above; this is practicable only if the 
temperature stability is good. Let us write C’ 
for the value of the ferroclectric capacitance C at 
resonance, and C, for the series combination of C’ 
and C,. With a series tuning inductance L, in the 
supply branch, the resonance condition is w,L, 
1/w.C, for a small enough supply voltage. The 
modulations in the supply output may now be 
thought of as due to the audio control-variations, 
which swing it off tune. It has been shownt that 
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Fig. 16. Detuning 

characteristic for a 

resonont dielectric 
amblifier*+ (see text) 


the fractional variation in output 
amplitude is then multiplied by 


J {Ge 
1+-Q* — 
Ss 


«L, 


supply-current 


where Q is ,analogous to linear circuits 


loss resistance 
if the supply voltage across the ferroelectric is small; 
the loss resistance is the sum of the resistances 
associated with C, and with L, and with the ferro- 
electric. The reciprocal of this multiplier plotted 
against V, falls off steeply from / as V, is increased 
from zero, and has been called a detuning character- 
istic (Fig. 16). For the voltage amplifier, the bias 
will be adjusted to the point at which this curve 
has the greatest slope G. Output voltage may be 
taken from a demodulator across Ly. 
Actually if the supply branch losses are not too 
great C, can be made quite small without appreciably 


QC, 
C’+C, 
Q increases to compensate the decrease; at C, 


altering p in the above multiplier, because 
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Fig. 17. Matrix electrodes on ferroelectrics 


POSITIVE HALF PULSE 
TO ONE ROW 


C’/10, G was only spoiledt by a factor of about 3 
(Fig. 16). These small C, values are of use in voltage 
amplifiers, in which the changes in the resonant 
voltages across L, or C, are made to exceed the 
control volt changes. For as C, decreases, the 
resonant supply r.m.s. voltage v across the combina- 
tion C and C, (which equals that across L,) in- 
creases in relation to the supply volts across C, so 
the changes across L, increase. The voltage amplifi- 
cation is 7/2 Gv. At C,=C’/10, v had multiplied 
by 11, giving amplification about four times better 
than without tuning. 

Working below T,, and using crystal material 
because the loops are steeper than in ceramics, 
supply frequencies up to a few megacycles are 
possible. Supply amplitudes which are not small 
compared with the saturation voltage for the crystal 
have been tried; in this case, the analysis of Fig. 14 
is not valid. 12 dB power gain has been quoted, 
over a 7-kc/s band, using 1/10-mm electrodes on a 
barium titanate crystal. Very much larger gains 
have been quoted in bridge circuits. Heating and 
other factors set the frequency limit. 

Computer applications.—Digital computers use 
a large variety of two-state devices and fast switches, 
built into the form of memories, registers, counters, 
selection gates, and so on. In the early days, the 
classic flip-flop circuit formed by a double triode 
was used for many of these, but there has been a 
continuing search for new devices which are cheaper, 
(Continued on page 461) 
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The very best connections 
... secured by | Plessey : 


SUB-MINIATURE COAXIAL CONNECTORS 


As a contribution towards increasingly compact 
equipment, Plessey have introduced this new, 
highest quality and fully comprehensive range to 
allow a new approach on applications hitherto 
restricted by the limitations of existing connectors. 
Designed for the matched impedance coupling of 
high frequency coaxial cables operating in the 
super high frequency bands, these connectors 
* have a working voltage of 650 volts Peak at 
sea level, and matched impedance coupling of 
50 ohm lines is accommodated. 
* have hard gold plated contacts on silver plate 
Appr to give maximum performance with minimum 
voltage drop. 


SERIES ‘110’ (15- and 30-way) MINIATURE 
RECTANGULAR CONNECTORS 


Developed specifically by Plessey to meet the 
demand for a safe, inexpensive connector for 
commercial applications, this new series embodies 


excellent electrical and mechanical characteristics, 

and the many unique features that make it really 

outstanding include: 

* Plug pins and socket inserts are polythene 
shrouded to dispense with gaskets and ensure 
insert anchorage. 

* Mismating is prevented by corner pins and 
corner sockets. 

* Extreme simplicity of wiring, demands less- 
skilled operation than the orthodox methods 
of soldering pins in situ. 


For further information, please write for Publication numbers 128 and 114. 


WIRING & CONNECTORS DIVISION : THE PLESSEY COMPANY LIMITEL 


Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED ILFORD ESSEX 
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EDISWAN SEMICONDUCTOR NEWS 


NEW AUDIO OUTPUT TRANSISTORS 


These new Ediswan Mazda transistors will be of special interest to designers and engineers 
concerned with audio output circuits of portable radios, amplifiers, and similar equipment. They 
offer low thermal resistance and high and level d.c.f. Full particulars of Ediswan Mazda Semi- 
conductors will be sent gladly on request. If you wish to keep up to date with the latest develon- 
ments in this field, please ask us to add your name to our semiconductor mailing list. 
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GERMANIUM PNP JUNCTION TYPE XC 121 GERMANIUM PNP JUNCTION TYPE XC 131 


Maximum Peak or Mean Collector/Emitter (Matched pair of XC121’s complete with heat sink for Class 
Voltage (Common Emitter Circuit) (volts) B Push-Pull Output Stage) 
Maximum Peak or Mean Collector/Base Maxinuees Pesk or Mean CoffectetiEenister 
Voltage (Common Base Circuit) (volts) —35 Voltage (Common Emitter Circuit) (volts) —16 
Maximum Peak Collector/Emitter Voltage basiosens Pack ox hess taal 
with Base driven to cut off (Common Emitter Voltage (Common Base Circuit) (volts) 


 pnels 6 ‘ ~ . ; 
Circuit) or with Roe < 500% (volts) : Maximum Peak Collector/Emitter Voltage 
Maximum Peak or Mean Emitter/Base V oltage (volts) l with Base driven to cut-off (Common 


Minimum d.c. 6 at | 200mA, V lv Emitter Circuit) or with Rv. <500 2 (volts) 
Minimum d.c. 6 at! 50mA, V Iv 48 Maximum Peak or Mean Emitter/Base Voltage (volts) 
Maximum Junction Temperature (°C) 75 Minimum d.c. 6 at I —200mA, V-. lv 
Thermal Resistance in Free Air (C/mW) 0.2 Minimum d.c. 8 at I. 50 mA, V. Iv 

Maximum Junction Temperature Fe 75 


Thermal Resistance with Heat Sink when 
clamped to aluminium plate of 12 sq. in 
minimum area (C/mW) 0.1 


EDISWANSEMICONODUCTORS 


SIEMENS EDISON SWAN LIMITED 4n 4.E.1. Company. VALVE CRT & SEMICONDUCTOR DIVISION 
MAZDA 18s CHARING CROSS ROAD, LONDON, W.C.2 Tel: GERrard 8660 ‘Grams: Sieswan, Westcent, London 
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faster, cooler, more robust, and more convenient. 

J. R. Anderson suggested in 1952 that ferroelec- 
trics with good square hysteresis loops might be 
used as stores (“ memories”). Each cell of a store 
holds one binary digit (bit), whose two possible values 
or states are conventionally called “0” and “1”. 
So the cell must be able to take up either of two 
states in response to the right one of two different 
stimuli (“‘ writing”) and it must be able, when 
“* asked,” to indicate which state it is in (“‘ reading ”’). 
Nothing else is strictly mecessary, so there is in 
principle an enormous number of possible storage 
devices. It is the extra requirements that determine 
which of these are developed and used. 

If the states are permanent when the stimuli 
are absent, equipment for continual regeneration 
of the store contents will not be needed, as it is, for 
example, in the cathode-ray tube store. It is often 
convenient if the reading process is “non-destructive” 
of the stored value; it is not so, for example, in the 
simple form of ferrite store, so there must be cir- 
cuitsy to restore the previous contents of a cell by 
a “‘ writing ’’ process each time it is consulted. The 
enormous speed of modern digital computers means 
that the cell must respond very rapidly, say in a 
microsecond. It should be small, but one should 
examine the size of the cell plus an appropriate 
fraction of its circuitry. It should be cheap and this 
implies that the advantage would be with any cell 
which could be mass produced and did not need too 
elaborate circuitry. A cell costing threepence 
with its circuitry) will give a store of 10,000 forty-bit 
words for £5,000. 

The speed of a computer is not limited by the 
response time of the cell, but more often by the 


time taken to get access to the required cell. Which 
cell is needed, at each instant, is shown by its 
‘“‘ address’ number in a register somewhere in the 


computer. This register sets up switches to select 
the right cell, and this setting-up can take a relatively 
long time. It is here that square-loop devices such 
as ferrites and ferroelectrics come into the picture, 
for they can be used in a matrix store, where effec- 
tively part of the selecting is done in the cells them- 
selves. It may save time if there is less external 
switching to be done. It will certainly need less 
external circuitry. For the cells are here arranged 
in a matrix of rows and columns in such a way that 
instead of one external selector for each cell, only 
one for each row and column is needed. In our 
£5,000 store, if the cells corresponding to, say, 
the 3rd bit of each “‘ word’ ft are in a 100 x 100 matrix 
only 200 selectors are needed instead of 10,000 for the 
3rd bit. If half the threepence was the cost of the 
selectors, all the selectors now cost only £50. 

The principle of matrix selection is that the 
“read” impulse is halved in magnitude and ap- 
plied at the same instant to the row and column 
crossing the required cell. That cell receives the 
sum of the halves. Only that cell gets an impulse 
of full magnitude and so responds by indicating 
what is its state; that is, it gives an output pulse. 
Most other cells get no impulse, but some others 
do get a half-size pulse. It is essential that the 
properties of the cell should be such that a half-size 
impulse has no effect, or, strictly, that any output 
resulting from it is small enough, or short enough, 
or slow enough to be easily distinguished from the 


tThirty to forty bits make up one “ word,” on which arithmetic 
operations are to be performed. 
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output due to a full-size impulse. This can be 
done with cells made of materials which have 
“‘squaref’ hysteresis loops, such as ferroelectric 
barium titanate crystals or the analogous magnetic 
materials such as ferrites. But the requirement is 
very stringent, for two reasons: (i) the output is 
often received on a circuit which is common to all 
the cells, so it is the sum of, say, 198 unintended 
signals which must be negligible; (ii) production of 
the unintended signal by an unselected cell may also 
slightly alter the stored state of the cell, and a cell 
which is not intentionally consulted often must be 
able to withstand possibly many thousands of these 
half-size impulses without noticeably altering its 
state, unless we are prepared to provide regenerating 
circuitry. On this second count, at present, ferro- 
electrics do not appear satisfactory, and there is also 
an ageing effect which is not understood. 

In ferrite stores, each cell is a tiny ring of the 
material. One of the “ row” wires and one of the 
“column” wires passes through each ring. One 
“‘ output ” wire threads them all. Half-size current 
“reading” pulses are applied to the selected row 
and column wires. These add in the one selected 
ring, and reverse its magnetization; an induced 
current pulse will then appear on the output wire 
if that ring held a “1,” say. By analogy, if a set 
of parallel “ column” strip-electrodes is deposited 
on one face of a ferroelectric crystal, and “ row ” 
strips on the other face (Fig. 17) the square segment 
of material between one of each set constitutes a 
cell. The direction of the ferroelectric axis must be 
arranged to lie through the thickness of the crystal. 
Reversal of one cell does not affect its neighbours; 
there is no stray field. A half-size voltage pulse is 
applied to a row electrode and a negative half-pulse 
to a column. One cell is thus subjected to a full- 
size pulse. If it held a “1” say, its polarization 
is reversed and output charge appears (Fig. 18(a)) 
which can be used as a current pulse or as a voltage 
pulse on an output capacitor. An experimental 
matrix has been made in this laboratory with 
4mm electrodes at about 800 cells per cm*. The 
pulse generators must have sufficiently low imped- 
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Fig. 18. (a) Polarization changes and currents resulting 
from a half-pulse (ABA) and a whole pulse (ABCDE) applied 
to a cell storing “!'’. & and t. are defined in th’s figure. 
(b) Speed of reversal for various pulse sizes 
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Fig. 19. A shifting register (schematic) 


ances for speed; the reversal of 26 microcoulombs per 
cm* in, say, 10 microseconds using electrodes of 
area 1/10 sq. mm releases a mean current of 5 milli- 
amps. The loop area indicates a heating effect of 
about a milliwatt per cell at 10kc/s p.r.f., but it is 
not difficult to cool the crystals sufficiently. 

A “square” loop is wanted for this application 
so that the different action of half and full pulses 
shall be sharply demarcated. The previous article 
showed why barium titanate crystals have a square 
loop at reasonable frequencies. The polarization 
is all in directions parallel or antiparallel to the 
external field through the crystal thickness, and 
there is apparently a greater barrier to the start of 
the reversal process than to later domain motions. 
Matrix Speed.—Now the loop of Fig. 18(a) was 
traced at a frequency appropriate to the intended 
application; it cannot show time effects. The 
reversal time depends on the magnitude FE of the 
reversing pulses as shown in Fig. 18(b). Their 
duration must be longer than this time. The 
decision to use matrix selection fixes the E to be 
used; that is the full size of pulse cannot be greater 
than about 1} E, (only 10 to 20 volts on 1/10-mm 
crystals). On Fig. 18(b), E, is about where the elbow 
is, so the maximum speed is given at X. With the 
present materials it is not faster than about 10 micro- 
seconds. Escape from this limit must be either by 
abandoning the economy of matrix selection or by 
modifying the material so that the main slope of 
Fig. 18(b) is steeper. But if this reduces E, in the 
same proportion nothing will have been gained. 

Fig. 18(b) also demonstrates the point (ii), For 
fields less than E, will overcome the activation 
barrier if given time. And though the figure shows 
it would take a very long time (say 50,000 2.) for a 
half-size field to reverse barium titanate, it has 
been found that the process is cumulative, so that 
a large number of the computer half-pulses will 
eventully cause complete reversal. Modified forms 
of matrix reduce the problem. 

Other Devices.—So at present the need for oc- 
casional regeneration offsets the advantages of com- 
pactness, easy construction, and voltage operation. 
It may be that the future for barium titanate lies 
rather in shifting registers and counters, which are 
not subject to the matrix speed limitation. With a 
small output capacitor, the output voltage from one 
cell can drive another directly. Now a string of 
“Os” (say, positive pulses) written into the one 
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cell gives no output until after a “1” has been 
slipped into the sequence, because no reversal 
occurs. Then if it can be arranged that the output 
corresponds to a “1,” it can be propagated down a 
line of cells, as in a shifting register. Because the 
output from a reversed ferroelectric cell has the 
same polarity as the input this means the sign 
convention must be changed between successive 
cells. In Fig. 19 a “ shift”? operation consists of 
writing “‘ Os” first into all the upper cells at DDD 
and then into the lower at UUU. If an input bit 
“1” has been written into the cell a in advance, 
the shift moves it into 6, and so on. If we adopt for 
cells a, b, c, . . . the same sign convention as in 
Fig. 18(a) (positive pulse writes “‘0”) the opposite 
convention is needed for the lower cells, so the shift 
pulses U are negative. So the unit operation takes 
three time intervals; input of “1” or “0” at a, 
shift down, shift up. 

Such registers have been built using barium titanate 
crystals and with transistor drives. Ceramics have 
also been used, even for stores, and methods for 
non-destructive reading of stores have been tried. 
One of these uses the alternating signal generated 
piezoelectrically when a cell is vibrated by ultra- 
sonics. The loop need not be square for reading. 
The piezoelectric coefficient changes sign with P 
(see previous article) so this output has an opposite 
phase according to the direction of polarization; very 
fast operation does not seem possible. Another 
computer use for ferroelectrics is in the form of bi- 
stable elements called ferroelectric resonant pairs, 
by analogy with the older “ ferroresonant pair ” 
which uses a variable inductance and will trigger 
easily at 20-kc/s rate. The ferroelectric resonant 
pair should be faster. It uses again the non-linearity 
of a ferroelectric capacitor C. One form has in 
parallel, across a source E sin wf, two series resonant 
circuits each made of a linear L and non-linear C. 
The resonant conditions in non-linear circuits depend 
on the current amplitudes. It has been shown that 
with E small, ordinary linear resonance can occur 
in the two branches. But with suitable circuit 
values there is a range of values of E for which this 
mode becomes unstable, and gives way to a non- 
linear resonance in which the charges flowing on 
one branch are much larger than those in the other. 
Either branch may take the larger current, and 
windings on L will allow triggering from one non- 
linear resonant state into the other. 
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Ferrite-Cored Aerials 


By “CATHODE RAY” 


HOW THEIR EFFECTIVENESS DEPENDS ON THEIR SHAPE 


= the last few years there has been quite 
a revolution in broadcast receiving aerials. Unlike 
some revolutions—for example those in Caribbean 
politics, but especially more vital matters such as 
hem height—it has received scanty publicity. 

It seems not long since broadcast receivers fell 
mainly into two classes: the larger one consisting 
of mains-powered sets occupying a permanent 
position in the home, and the smaller (in numbers 
and size) battery-driven portables. The first lot 
had a socket for connecting a wire aerial, and usually 
some arrangement for the alternative (and, human 
nature being what it is, the practically invariable) 
use of a “ mains aerial”—a connection via a small 
capacitor to the power flex so that it and the house 
wiring fed to the r.f. input such signals as they picked 
up. The fact that they formed an excellent channel 
for electrical interference was such a fruitful source 
of complaints by the listening public that it gave 
rise to the “ Cathode Ray” Course on How to 
Become a Radio Expert in Ten Seconds (positively 
no intelligence needed). All one had to do, without 
even waiting to hear the details of the trouble, was to 
advise the patient to substitute an outdoor aerial 
for the “‘ mains aerial.” This worked like a charm 
in 90% of cases, and one could always talk oneself 
out of the remainder by murmuring a few technical 
phrases at random. 

The second lot—the portables—were provided 
with a frame aerial, which had to be reasonably 
large to give an acceptable performance, and thereby 
limited the smallness to which the sets could be 
designed. And because these aerials inevitably 
embraced within their magnetic and electric fields 
all the miscellaneous materials forming the rest of 
the set, they inevitably had rather a poor Q. 

But now all that has been abolished, and it is 
standard practice in both classes of receiver to use a 
ferrite rod aerial. For a given receptivity it is much 
smaller than an air-cored (?) frame aerial, so is a 
very timely development in these days of transistors, 
making possible loud-speaking superhets that hardly 
bulge the breast pocket. And because their windings 
have an internal diameter of less than half an inch, 
their external fields are confined and the designer 
has far more control over Q, etc. So their advantages 
for portables are obvious. 

Seeing however that the aforementioned human 


Fig. 1. Conventional 
representation of a uni- 
form magnetic field by 
a series of equally 
spaced parallel straight 
lines. 
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nature (and expecially feminine human nature) 
is intolerant of any kind of external aerial, ferrites 
have likewise swept the board in mains-driven sets, 
where they provide a generally adequate signal pick- 
up without the crackle-and-bang accompaniment 
typical of the “ mains aerial.” 

To the ordinary moderately technical type who is 
supposed to be reading this (my apologies if the 
description insults you) two questions are likely 
to occur. Why is the ferrite core always long and 
thin? And how does it enable such a small coil 
to _ up as much as a far larger one without the 
core 

I could of course short-circuit this article by 
answering both at once with the reply to the second: 
“* Because it is long and thin.” But that will hardly 
satisfy you if you have in mind that the signal voltage 
picked up by any coil aerial is proportional to the 
number and size of its turns of wire, and a ferrite 
aerial not only has very small turns but also not very 
many of them. Presumably the advantage of the 
ferrite lies in its high permeability concentrating 
the signal flux through the turns of the coil so that 
each turn picks up far more signal than the same 
sized turn in air, but how is it that this same per- 
meability doesn’t cancel out its own advantage by 
reducing the number of turns for the required tuning 
inductance? 

Persons of my own limited intelligence have to 
begin by considering why it is that making the ferrite 
core long is an advantage. How do the end parts, 
situated so far from the coil, make themselves 
useful? 

We shall assume first of all that the distant trans- 
mitter is providing at the receiving end an oscillating 
magnetic field which at any given moment is uniform 
over a space much larger than the aerial. (This is 
fair enough, because even the shortest waves in the 
medium band are about 200 yards long, so their 
magnetic flux density is practically the same every- 
where within a yard or so of the aerial.) Such a 
uniform field is depicted in the conventional way by 
imaginary lines of force as in Fig. 1. We are supposed 
to be looking towards the transmitter. 

Our second assumption will be that the per- 
meability of the core material is so large that its 
reluctance—magnetic analogue of resistance—is 
negligible. (This also is fair enough, because the 
ferrites used have a permeability of the order 
of 200, so their reluctance is less than 1% that of 
air.) 

A line of force will therefore not ‘hesitate to go out 
of its way and ther¢by increase its air path if neces- 
sary by several inches if by doing so it can elswhere 
save a rather larger number of inches by passing 
through the ferrite. If however the ferrite inches 
are at right angles to the original run of the lines, 
there is no advantage in turning aside. In Fig. 2 
a thin ferrite plate has been so placed, and the 
field could hardly care less. So a core of this shape, 
placed inside the turns of a frame aerial orientated 
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Fig. 2. A thin sheet of 
high-permeability mat- 
erial offers hardly any 
scope for the flux lines 
to take an easier 
(lower-reluctance) 
— path, so barely affects 
“seen their routes at all 


to embrace the maximum magnetic flux, would be 
useless. 

Fig. 3, by contrast, shows what happens when the 
ferrite is placed in line with the flux. In case the 
various distortions of the lines are not seif-explana- 
tory, imagine that the spaces between lines are 
electrical conductors all carrying equal currents in 
parallel between the same difference of potential 
across the width of the diagram. Therefore each 
conductor must be so shaped as to have the same 
resistance. The relatively large magnetic reluctance 
of the air can be represented by highly resistive 
material such as water, and the negligible reluctance 
of the ferrite by the negligible resistance of metal. 

The flux lines near the axis of the rod can pass 
through its whole length with very little increase in 
their path length; the resulting great saving in 
distance through air must be offset by narrower air 
paths; in other words, the lines crowd together to 
give a high flux density. Those farther off the axis 
have to add appreciable air length to take advantage 
of a ferrite path, so the narrowing of the inter-line 
spaces is less marked; this forces the lines out of the 
end parts of the rod. But lines over quite a large 
cross-sectional area—comparable with that em- 
braced by a conventional frame aerial—pass through 
the centre part of the rod 

Note that there is some increase in lengths of 
lines which enjoy no rod path at all; their gain lies in 
their wider spacing. Some of these lines bend 
sufficiently to make themselves useful by coupling 
with at least the outer turns of a coil around the 
middle of the rod. 

Thinking diagrammatically thus, we can draw 
several conclusions. First and most important, the 
rod gathers to itself flux that would otherwise need 
for its embracing a coil of diameter comparable 
with say half the /ength of the rod. This flux is thus 
brought within the scope of a coil of diameter little 
more than the diameter of the rod, making the aerial 
much more compact. That answers the question 
why the rod is long and thin 

Next, the maximum rod flux density is in the centre, 
tailing off towards each end. So the natural place to 
put the coil for maximum signal pick-up is at the 
middle of the rod. We might also conclude that 
the coil should be short and concentrated in shape, 
but we would be unwise to do so without more 
thought. 

The factor by which the flux density across the 
centre of the rod is greater than in empty air is 
called (rather loosely, I think) the rod permeability 
or effective permeability, As one would guess, 
it is less than the true permeability » measured 
with a closed magnetic circuit, but tends towards 
that value as the ratio of length to diameter (//d) 
of the rod tends to infinity—Fig. 4. A typical value 
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of //d is 20; if » is 200, uw, is then 100, which also 
is typical. Incidentally, this is what », would have 
worked out to be according to our rough guess that 
the rod might collect as much flux as an air-cored 
coil equal in diameter to half the rod length; with 
l/d = 20, the ratio of coil diameters would be 10 
and the ratio of coil areas 100. But that is either a 
happy accident, or (you will say) low cunning on 
my part. Even for other values of //d, however, the 
order of magnitude is right, and that is the most we 
had hoped for. 

And now we come to the second question: how 
is it that the permeability of the ferrite doesn’t 
largely destroy the advantage of increased flux 
pick-up by reducing the number of turns for a given 
inductance? The inductance of the aerial coil is 
indeed “ given,” by the broadcasting frequency 
band and the tuning capacitor, which are in no way 
altered by the use of a ferrite core. 

For any particular shape of coil, its inductance is 
proportional to n°d, where n is its number of turns 
and d its diameter. By the use of a core, as we have 
seen, the same signal flux (and therefore signal 
voltage) per turn can be picked up by a coil reduced 
in cross-sectional area by the factor y»,. So its 
diameter is divided by \/u,. If the inductance 
of the coil were not affected by the presence of the 
ferrite, it would have to be kept to the same figure 
by multiplying the original n* by \/n,. The original 
number of turns, m, would therefore have to be 


Fig. 3. If the material is 
placed end-on, however, 
much of the flux finds it 
worth while to turn aside 
in order to get the benefit 
of its lower reluctance 


multiplied by ‘/u,, a typical value for which is 
10 or 3.16. So besides reducing the aerial coil 
in size, the core would raise the total signal voltage 
induced in it by this factor. Which of course would 
be grand. But, as your keen intellects perceived 
from the outset, probably illusory on account of the 
effect of the core on inductance. 

As Fig. 5 shows, the flux path around the coil is 
mostly through air, and one might take hope from 
the thought that however high the permeability 
of the core material it could hardly make much 
difference to the flux set up by a given coil current 
which is what determines its inductance). Perhaps 
a two-fold increase, at most. But it must be noted 
that the flux lines have far more elbow room in the 
air part of their paths than in the core, so in actual 
fact the core occupies what would otherwise be 
responsible for as much as nine-tenths of the total 
magnetic reluctance. Assuming that the ferrite’s 
permeability is large enough for its reluctance to be 
neglected, we see that nine-tenths of the total 
reluctance is removed by the core, leaving only 
one-tenth. 

The number of turns must therefore be adjusted 
to divide the inductance (multiplied ten-fold by the 
core) by 10. Since the inductance is proportional 
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Fig. 4. How the ratio of length to diameter 
(I'd) of ferrite rod with permeability  deter- 
mines its effective permeability », as regards 
surrounding magnetic fields. (After H. van 
Suchtelen, Electronic Application Bulletin, 
Vol. 13, No. 6, p. 88.) 


to n® (other things being equal) this 
means dividing the number of turns by 
, 10. Which, in this particular case 
and with the assumptions stated, just 
cancels out the illusory advantage, leav- 
ing us with a small ferrite-cored aerial 
exactly equal in signal pick-up to the 
coreless aerial 10 times larger in dia- 
meter. 

You may remember my advice to 
suspend judgment on whether or not to 
wind a coil concentratedly as in Fig. 5 
in order to take advantage of the maxi- 
mum core flux density being confined 
to the middle of the rod. It is certainly 
obvious from Fig. 3 that spreading the winding 
out along the rod results in the average flux 
embraced per turn being less. But on the other 
hand this change of coil shape causes the number 
of turns required for a given inductance to go up. 
At first, the loss of flux per turn is more than 
offset by the greater number of turns, so the total 
signal is greater. On the other hand the larger 
number of turns is likely to make the Q go down, 
so the problem becomes rather complicated. If the 
coil is spread over more than about half the rod, 
its performance does decidedly fall off. Most of 
the coils one sees in sets are somewhere between the 
concentrated Fig. 5 and the fully wound rod. 

This design problem may be further complicated 
by use of the same aerial rod for more than one 
waveband, and for extra coupling coils for optional 
external aerial, and as a step-down transformer to a 
transistor input. 

The factor by which the inductance of the coil is 
increased by the core is another kind of so-called 
permeability—the coil permeability, »,. Obviously 
it tends to fall off slightly if the coil is slid along 
towards either end of the rod, and that fact is some- 
times utilized for adjusting the coil inductance 
precisely to the designed value. 

We have seen that in a typical example this dis- 
advantageous ,, is of the order of 10. It is obviously 
not going to be appreciably increased by ferrite 


Fig. 5. Typical flux 
paths due to current in 
concentrated coil with 
ferrite rod core 
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located far from the coil; in other words, increasing 
the length of the rod, which increases the beneficial 
“#, approximately in proportion, has negligible 
counteracting effect, so is all to the good. It enables 
vw, to be much larger than ,,. 

In brief: To a first approximation (taking no 
account of change of coil shape) the use of the ferrite 
rod enables the diameter of the coil to be divided 
by /u, while retaining the same signal voltage 
per turn. But for the same inductance the number 
of turns (and hence the total voltage) is increased 
because of the reduction in diameter, and reduced 
because of »,. The combined multiplying factor 
44/pn,/V/ ue. In our example, », happened to be 
equal to »,*, causing this factor to be 1 and there- 
fore to make no dificrence. The shape of coil 
(as compared with a frame aerial) is usually longer in 
relation to diameter, putting up the number of turns 
and therefore the signal voltage; but this advantage 
is reduced or even reversed by the smaller pick-up 
per turn away from the centre of the rod, and by the 
probably lower Q. 

If you insist on having it in equations, here they 
are, in m.k.s. units. The r.m.s. voltage induced 
in an air-cored coil of m turns, each enclosing an 
area of A square metres at right angles to a magnetic 
field producing a flux density in air of B, webers/m 
alternating at w/2m c/s, is 


= wB,An °° ee ee (1) 
If the coil is ferrite-cored, B, is thereby multiplied 
by »,: 

e = wB,u,An oe (2) 


As compared with (1), A is likely to be made smaller 
in about the same ratio as 1/z,, giving about the 
same e per turn. To take account of m we assume 
that the inductance L is a constant, and make use 
of the relationship 
L = kyu,dn* 

where k is a shape factor, d the diameter in metres, 
and », the effective permeability of the core as 
regards the inductance of the coil. This gives n 
in terms of L, for substitution in (2): 


ot ela / L 
hud 
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Since A nd*/4, d = 1.13,/A, so 


é wB, uA Jf L - 
1.13kp,VA 


This can be clarified by bringing together within a 
bracket the things we are regarding as constant so 
far as acrial design is concerned: 


/ nl A 
P (5.978, [*) _—— 
Nk] Vu, ‘VA 

In our example, », happened to equal 1/y,, so 
the denominator was ‘\/(u,A) and on the assumption 
that A = 1/,, the result was the same amount of e as 
from an air-cored coil embracing the same total flux. 

The voltage across the coil, used as a tuned circuit, 
is Qe, and when amplification is by valve that is 
usually the signal voltage available for it. 

And that is as far as we are going with these re- 
ceiving aerials. But in case anyone has been per- 
plexed by reports that ferrite rod aerials are being 
used for microwave transmitters, I will end with a 
few notes to show that any similarity these may bear 
to what we have just been considering is purely 
coincidental. ‘Their mode of operation is entirely 
different. These rods are in fact being used not so 
much for their permeability as for their permittivity 
or dielectric constant («), which, at about 9,000 Mc/s. 
(X-band) is as much as 14. Their relative permeability 
(4) on the other hand, is only about 0.75. At lower 


fe 6 
c “, 


Fig. 6. How a radio 
wave travelling at an 
angle inside a dielectric 
rod is partly reflected 
and partly refracted at 
the surface. 


frequencies it is of course much higher, and comes 
in very useful in a secondary role, as we shall see. 

The usual non-mathematical method of explaining 
how waveguides work is in terms of waves zig- 
zagging along the guide, like a drunk man in a narrow 
passage, with repeated reflections from side to side. 
At a certain angle (depending on the wavelength) 
the wave pattern is a possible one; that is, the electric 
field is continually zero everywhere along the inner 
metal surfaces. So there is wave motion along the 
guide but none outside it. Reflection from the metal 
surfaces is complete. 

When, on the other hand, electromagnetic waves 
reach a boundary between two non-conducting 
media—such as glass and air—part of the wave is 
reflected and part goes through but is bent or 
refracted from its original direction, as in Fig. 6. 
All this can easily be seen by experimenting with 
light waves passing from water to air or vice versa. 
The angle of refraction depends on what is known 
in optics as the refractive index (better known to us 
as +/ue) of one medium relative to the other. 

So a solid rod of dielectric material acts to some 
extent as a waveguide, but with the difference that 
as the wave travels along the rod more and more 
of it is transferred to the surrounding air and at the 
same time directed more forward. The resultant 
of all the escaping components, allowing for their 
phase differences, is a beam radiated in the direction 
in which the rod is pointing. The longer the rod, 
the narrower the beam. 

It has been found that for the X-band, in which 
the waves are a little more than 3 cm long, good 
results are obtained with rods about 12 cm long and 
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FOR FITTING TO 
WAVEGUI 
COIL 
FERRITE ROD DIRECTION 
vere” Th an ad 
OF 
RADIATION 
SHORT -CIRCUITING 
STRIP 
(MODE FILTER”) 
IMPEDANCE - 
MATCHING 
TAPER 
Fig. 7. Section of X-band ferrite-rod transmitting aerial. 


0.6 cm thick. To prevent the radiation of side lobes, 
the beam is tapered to a small diameter at the far 
end. Waves are launched into the thick end from a 
waveguide, as shown in Fig. 7. Narrower pencil 
beams, or fan-shaped radiation, can be produced by 
parallel arrays of these radiators, as in conventional 
beam aerial practice. 

Even if that were all, it would be a very neat and 
convenient device. But the low-frequency magnetic 
property of the rods is utilized too, enabling the 
beam to be switched on or off, or modulated, or its 
beam scanned or the polarization of the waves rotated 
simply and economically without moving parts. 
This is thanks to the Faraday effect, which is the 
name given to rotation of the plane of polarization 
of waves by a magnetic field. Such a field is produced 
by passing current through the coil shown in section 
in Fig. 7. Only about 10 mA is needed to rotate the 
polarization through 90°. By short-circuiting the 
waveguide from side to side by a metal strip through 
the ferrite rod, the waves are “ turned off ” when the 
plane of polarization is changed from perpendicular 
to parallel to this strip. This is one of many neat 
control systems that have been devised. “‘ Elegant ” 
is the word that comes to mind for summing up this 
composite application of the properties of ferrites. 


Electronic Chronometer 


This marine chronometer, accurate to 15 sec in one year, 
is produced by the Sperry Gyroscope Co. Output from a 
temperature-controlled crystal oscillator is divided to 50c/s 
by locked oscillators and output is available ot 2 p.p.s. for 
slave clocks. 

Transistors and printed-wiring boards are used and various 
ships’ main supplies are provided for; power consumption 
is about 6W and accumulators provide emergency power 
supply, to which switching is automatic. 
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VORTEXION LIMITED, 
257-263, The Broadway, 
Wimbledon, London, $.W.19 


Telephones: LiBerty 2814 and 6242-3 
Telegrams: “Vortexion, Wimble, London.” 
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The W.V.A. tape recorder 
now has provision for 
Stereo plug in heads to 
enable this recorder to 
replay Stereo. The regular 
models are retained with 
additions and improve- 
ments. Our high standard 
which has made these 
recorders famous has been 
maintained, resulting in 
their being chosen for the 
foremost musical centre 
in this country. 


TWELVE-CHANNEL ELECTRONIC MIXER 


This is similar to the 4-channel, but is fitted with 12 hermetically sealed 
controls, 12 balanced line microphone transformers potted ‘n mu- 
metal boxes, and a mains transformer also potted in mu-metal. Al 
components which can affect noise are tested and selected before 
insertion. t is supplied in standard stee! case or 7in. rack panel. 


30/50 WATT AMPLIFIER 


Gives 30 watts continuous signal and 50 watts peak Audio. With 
voice coil ‘eedback distortion is under 0.1%, and when arranged 
lor tertiary feedback and 100 volt line it is under 0.15%. The hum 
and noise is better than — 85 db referred to 30 watt. 

it is available in our standard steel case with Baxendale tone controls 
and up to 4 mixed inputs, which may be balanced !ine 30 ohm micro- 
phones or equalised P.U.s to choice. 


120/200 WATT AMPLIFIER 


Will deliver 120 watts continuous signal and over 200 watts peak 
Audio. 

it is completely stable with any type of load and may be used to drive 
motors or other devices to over 120 watts at frequencies from 20,000 
down to 30 cps in standard form or other ‘requencies to order. The 
distortion is less than 0.2%, and the noise level — 95 db. A floating 
series parallel output is provided for 100-120 V. or 200-250 V. and this 
cool running amplifier occupies 124 inches of standard rack space by 
Il inches deep. Weight 60ib 


Full details and prices of the above on request 
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E.M.I1. has now introduced the 
latest addition to its range of 
camera channels: the 3-vidicon 
Colour Camera Channel Type 204. 
Smaller, easier to use and less 
expensive than existing colour 
equipment, the type 204 gives 
true-to-life colour reproduction. 
It is suitable for broadcast use 

as well as medical and 


industrial applications. 


colour brings a new magic to T.V. 


The new camera uses three 
vidicon tubes and a novel optical 
system to give an improved colour 
quality, even under difficult 
lighting conditions. 


Outstanding features include: 


* Excellent signal/noise ratio 

* Stability of colour registration 
* High level clamping 

* Stabilised gain of amplifiers 


E.M.I. brings in 
the colour camera 


For full details please apply to: 


E.M.1. ELECTRONICS LIMITED 
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Designing a Transistor Receiver 


2.—R.F. Amplifier and Aerial Stage 
By T. SNOWBALL 


(Concluded from page 370 in the September issue) 


I. the September issue we dis- 
cussed the design of the receiver by 
working backwards from the loud- 
speaker to the detector stage. It 
now only remains to carry the pro- 
cedure on to the acrial stage. 

The R.F. Stage.—The author 
decided to use an r.f. stage in order 
to give the set enough sensitivity 
on an internal aerial and to permit 
the diode detector to work on a 
linear part of its characteristic curve 
when tuned to local stations. An 
r.f. transistor stage covering 200kc/s 
to 1.5Mc/s, using a transistor which 
is not too expensive, means a care- 
fully designed stage in order to get 
a good proportion of the available 
gain. To get the maximum gain the 
input tuned circuit must be match- 
ed to the input impedance of the 
transistor, and also the transistor 


SMOOTHING CAPAC! TORS 
FERRITE ROD a 


SCREEN BETWEEN 
R.F. & DETECTOR SECTION 


RF. 
TRANS!STOR 


WAVECHANGE SWITCH 
R.F. WAFER SHOWN 


output impedance must be matched 
into the following stage input im- 
pedance. In a matched case like 
this a theoretical gain of approximately 45dB can be 
obtained with an OC44, but due to an internal feed- 
back path equivalent to 10pF and 3k the stage 
will probably oscillate. It is therefore advisable to 
neutralize the internal feedback by means of an 
external path. When both the real and imaginary 
parts of the feedback are completely cancelled the 
process is known as unilateralization.* When the 
r.f. stage is perfectly neutralized the maximum gain 
expected, with no circuit loss, is shown in Fig. 9. 
But of course over the frequency range 200kc/s to 
1.5Mc/s the internal parameters of the transistor 
change, the neutralization will not be perfect, and 
some feedback will occur. About the only way out 
of this situation in a production run would be to 
reduce the gain of the stage, such that the product 
of forward gain and feedback path attenuation is 
one quarter. This is the long way of saying that 


* “The Junction Transistor and its Applications ” E. W. Wolfen- 
dale, p.163 


a 


Soca 


20! SESS! Re Tee 
200kc/s 400kc/s GO00kc/s 800kc/s 


IMcfp t2Mc/s 14Mcfs  t6Mc/s 
FREQUENCY 

Fig. 9. Maximum power gain/frequency curve with motched 

load and unilateralization. 
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Rear of the chassis showing the mains transformer and principal components. 


the loop gain is made }, or a stability factor of 4 is 
achieved. This method should certainly be adopted 
in a production set but inevitably, in order to cater 
for production spreads, the actual loop gain will have 
to be limited at some frequencies to even less than }. 

The easiest way of reducing gain is to reduce the 
collector load. This is formed by the transformed 
impedance of the diode and the tuned circuit 
dynamic impedance in parallel. Perhaps the best 
way to explain this is by means of an equivalent 
circuit. The one shown in Fig. 10(a) is a » equivalent 
circuit obtained from the hybrid * found in most 
transistor data sheets and in the literature. When 
unilateralized, the capacities can be absorbed into the 
tuned circuits and the internal feedback is cancelled, 
Thus the equivalent circuit becomes Fig. 10(b). 

So in order to get the maximum power gain from 
the stage, the aerial circuit is matched into R,,,, and 
the diode impedance is transformed up to the collector 
output impedance, R,,,. The tuned circuit is also 
in the collector circuit, and introduces a loss resist- 
ance in shunt with the other resistors as in Fig. 10(c). 

The value of the load resistor can be arranged to 
reduce the forward gain to the value required for 
stability in a production amplifier. But the author 
found that a much larger proportion of the available 
gain can easily be obtained in individual cases, such 
as where the constructor can effect some adjust- 
ment to the circuit. This adjustment consists mainly 
of ensuring correct neutralization and perhaps 
reducing the collector load to give stability. This 
has to be done with the selectivity of the circuits 
borne in mind. The bandwidth of a tuned circuit 
is defined as f,/Q. With two tuned circuits the 
overall bandwidth is <> 0.6 times the bandwidth of 
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each circuit. Thus to get 9kc/s overall bandwidth 
at 1Mc/s a working Q,. of 65 is needed. It is 
necessary to ensure that Q,, is not too high, thus 
cutting top notes, or too low, thus giving the chance 
of an interfering station intruding. 

In a practical case R,,,, is 28 kQ and R, is 28 kN. 
Assuming the best coil which can be easily wound 
has a Q, of 130, then using a tuning capacitor of 
100pF at 1Mc/s will give a dynamic impedance of 
Q,/wC = 200k2. To get a working Q,, of 65 this 
means damping by a resistance of 200k. This 
damping comes from the parallel value of R,,,, and 
R, (14kQ). So the transformer ratio between tuned 
circuit and collector is \/200/14 3.8 to 1. Or in 
other words the dynamic impedance of the tuned 
circuit is reflected into the collector circuit as 
14kQ, thus absorbing four times as much power as 
the load, or introducing a 6-dB power loss. So using 
values from the OC44 data in the equivalent circuit 
Fig. 11(a) :— 
Volts across load 
V; xX 7 = 140V,. 


gm V, (parallel load) = 20 x 


(140V,)? 
28 x 103 
Vv? 
R,,  2.7x 103 


Power in load 
Power in Base 


140* x 2.7 
28 
or 10 log 1900 32.7dB. 

This value seems to be realizable in practice, as 
long as the stage is perfectly neutralized. But if a 
value of neutralizing capacitor is chosen, using the 
nominal value of collector feedback capacitor, the 
constructor could have an out-of-balance feedback 
capacitor of 3.5pF, due to tolerance on the internal 
collector feedback capacitor alone, besides the usual 
20°%, component tolerance. The equivalent circuit 
now becomes Fig. 11(b). 

Here it can be seen that the output voltage is 
attenuated by the reactance of the 3.5pF and the 
input circuit of the transistor. At 1Mc/s this atten- 
uation is (X. 1.35)/1.35 34. The forward gain 
is 140, so the loop gain is high and if the phase is 
correct oscillation can occur. Even if oscillation does 
mot occur the shape of the selectivity curve may 
become distorted. But the home constructor will 
be able to rectify this by reducing the collector load 
as mentioned. Also if the collector load is reduced 
by reflecting a lower impedance from the diode the 
working Q,, must be borne in mind, and a lower 
tap on the coil may have to be used, which in turn 
will reflect a lower impedance into the collector 
circuit. This is brought out in the following 
example :-— 

A forward voltage gain of 34 will give a loop gain 
of 1, and so stability is just theoretically possible. 
Voltage gain = gm total load, therefore load = 
34/20 = 1.7kQ. So with a total collector load of 
1.7kQ and the coil again introducing a loss of 6dB, 
the coil loss resistance being equal to the load 
resistance, we get Fig. 12. 

As was done before, the coil needs to be damped 
by 200k to give the correct Q,. This damping 
comes from R,,,, and R, in parailel. The trans- 
former ratio is \/200/3.2 = 7.9 to 1. The power 
gain will have dropped to 3.4° 2.7/3.6 870, or 
10 log 870 = 29.3dB. 


1900 


Power Gain 
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INT, FEEDBACK 


TRANSFORMED 
DYNAMIC IMPEDANCE 
OF AERIAL TUNED CIRCUIT 


coiL LOSS 
RESISTANCE 


Fig. 10. The 7 equivalent circuit of a unilateralized 
transistor r.f. stage shown at (a), simplified by absorbing 
capacitances in tuned circuits at (b) and with addition of 
tuned-circuit loss resistance at (c). 


20mA/V 


~ [3am 
ae 


(b) 


Fig. 11. Equivalent circuit values of r.f. stage (a) uni- 
lateralized at !Mc/s and (b) with some out-of-balance 
feedback due to imperfect neutralization. 


This lower gain gives a loop gain of 1 at 1Mc/s, 
but if the variations of output and input impedance 
are taken into account, as the frequency changes, 
the design gets rather complicated. The author found 
it easier to get the maximum gain by matching the 
stage correctly and with accurate neutralization the 
stage was stable at all frequencies. 

Coming now to the practical circuit; in the table 
are the various parameters at different frequencies 
for I. = 0.5mA, V,, 6V, with I. = 0.5mA giving 
the smallest variation of these parameters over the 
band. 

As can be seen, the transformer ratio for a perfect 
match varies considerably with frequency, whereas 
the neutralizing capacitor remains constant and as 
this needs to be fed from the diode winding to give 
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correct phase, it confines the design to one chosen 
ratio. 

So using 1Mc/s as the design frequency:— 
Turns ratio (coilector/diode) = 1.65 to 1. 

Thus defining our neutralizing capacitor as 10.3 x 
1.65 = 17pF and resistor as 2.5/1.65 = 1.5kQ:— 
Turns ratio (tuned circuit/collector) = 3.8 to 1. 

This was arrived at when the case for maximum 
power transfer was worked out. With a Q, of 130 
and 100-pF tuning capacitor, this means an L of 
250uH. To cover the medium waveband 50 to 
250pF tuning capacitance will be required. 

With the usual small dust-cored coil formers this 
requires approximately 110 turns on a former 
4$in dia using 9/45 Litz wire in order to get a Q, 
around 130. The collector is tapped in +t 29 turns 
and the diode winding has 18 turns wound the same 
sense and preferably wound on first to get a good 
coupling coefficient. In practice the coil is one 
winding of 128 turns with tappings at 18 and 47 
turns from the “earthy” end of the coil, then the 
two wires of the first tap are separated and become 
the finish of the diode winding and the beginning of 
the collector winding respectively, bearing in mind 
the correct phase for neutralization. 

Unless a wave-winding machine is available the 
easiest way to wind the coils is between two discs 
of good quality insulant, stuck }in apart on the 
former. On the long waves at 200kc/s we select a 
preferred value of 470pF for the tuning capacitor, 
then L = 1.3mH, which is not too difficult to wind. 
This gives a dynamic impedance of 130kQ if Q, 
80. Here the collector-to-diode ratio must still be 
1.65 to 1 for neutralization considerations and the 


Table of Relevant Parameters at V.,- 


6V, I.= 
0.5 mA 


Frequency 1.5Mc/s | 1.0Mc/s| 650kc/s 
3.7kQ 
36k Q 


10.3pF 
+3.5pF 


200kc/s 
| 5kQ 


Rin 1.7kQ 
Rou 


| 2.7kQ 


18kQ 28kQ 


10.3pF | 
+ 3.5pF 


46kQ 


Internal feed- 
back capaci- 
tance C 


10.3pF | 


10.3pF | 
+3.5pF 


+t 3.5pF 


Internal feed- 2.5kQ 


2.5kQ 
back resistance } 


| 2.5kQ 


|—:3.5k2 


gm 20mA/V |20mA/V 20mA/V 20mA/V | 
} 
Collector '/diode a - 2 


28 | /36_| /46 
0 |v 10 | a 10 
1.310 1/1.65to1/1.9tol |2.1 tol 


ratio = __ 

Collector 
output 
imped. | 


Diode in- | 
| | 

| 

| 


put imped. 
Diode imped. 
. =10kQ 


| Aerial/base oe a 
| ratio = 600 _| =| 
1.7 2.7 : 


Circuit sas f Sata bans 


dynamic 
imped. 
R,,, (tran- 
sistor) 


; 
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Fig. 12. Part of equivalent circu't showing collector load 
for a loop gain of one 


bas 


. 13. Equivalent circuit of unilateralized rf. stage at 
ke s. 


equivalent circuit then becomes as shown in Fig. 13. 
To reduce the Q, of the coil to a half, its dynamic 
impedance, referred to the collector, has to be 
equal to the parallel load, which is 28 x 46/74 
17.5kQ. Giving a tuned circuit/collector ratio of 
/ 130/17.5 = 2.7 to 1. There is not a lot to be 
gained by winding this coil with Litz as the working 
Q,, does not need to be very high to give the same 
bandwidth. In fact it works out at Q,, = 15, so 
perhaps in order to avoid top note cut on the long 
waves the coil should be more heavily damped, 
but the author has not found this really necessary. 
The longwave tuned coil is wound with No. 40 
S.w.g., s.s.c. (or EN.) and requires 300 turns for 
an inductance of 1.3mH. The total winding 
consists of 367 turns tapped at 67 and 177 turns 
thus providing the separate diode winding, collector 
winding and remainder of the tuned winding. 
With R,, = 5kQ,R,,, = 46kQ, gm = 20mA/V:— 
Volts across load = gm V; x 8.75kQ = I75V,. 
(175V,)? 


28 x 10% 


: Vv, V; 
Power in Base = R.. ~ sO 
175° x 5 


2B = 5,500 or 10 log 5,500= 


Power in R,; = 


*. Power gain = 


37dB. 
Stability is better than in the medium wave case 


because the reverse attenuation is now (Xc + 
2.5)/2.5 = 91. 


Aerial Stage.—There now only remains the 
aerial circuit to discuss. This is very simple as 
almost any commercial ferrite-rod aerial will do, 
as long as a check on the coupling winding is carried 
out. These aerials have an extremely high Q,, 
of the order 250 to 300, giving a dynamic imped- 
ance of 450k at 1Mc/s with 100pF tuning capacit- 
ance, so to match to the input impedance of 2.7kQ 
at 1Mc/s the ratio will be +/450/2.7 = 12 to 1. 
Thus, for a practical medium-wave coil the windings 
consist of 60 turns of 9/45 Litz with 5 turns of 
No. 40 En for the coupling coil; the number of 
turns on the coupling coil is so small that it is easy 
to adjust on test should the matching be in doubt. 

If the aerial is constructed at home the coupling 
windings should be on the inside of the tuned cir- 
cuit winding, at the earthy end, and as shown in 
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Fig. 14. On the long waves, and the highest medium- 
wave frequency to be received, no trimmers are 
used in the aerial circuit, tuning being accomplished 
by sliding the coils along the ferrite rod. The 
number of turns for the ferrite-rod aerial will 
depend, of course, on the grade and make of ferrite 
us:d. Those given in Fig. 14 should be taken as a 
guide only and if during the initial tests a variabl: 
capacitor is employ:d, either in place of the fixed 
10)pF and 470pF capacitors or in parallel with 
them it will soon be evident if any adjustment is 
necessary. 

In describing the stage the neutralizing capacitor 
has been calculated as 18pF; this could be a fixed 
capacitor. But if a transistor with its internal feed- 
back capacitanc: near the tolerance limit is used, 
a fixed neutralizing capacitor may cause oscillation. 
A simple way of ensuring perfect neutralization is 
as follows:— 

The supplies are left on the transistor and if it 
is in oscillation before the check is carried out, 
then oscillation must be stopped by temporarily 
connecting a resistor across the tuned circuit. 
Then a signal generator is connected, via a resistor 
(in order to pad up the signal generator impedance), 
to the diode winding. Now a portion of the signal 
will be fed back to the base via the neutralizing 
components and also through the transistor internal 
feedback, and by means of a valve voltmeter or 
oscilloscope the fraction which arrives at the base, 
due to out of balance in the two feedback paths, 


5 TURNS 


3/e DIA.» 7 LONG 
FERRITE ROD 


ayes. comgegee 4 ae 
60 TURNS LITZ 20 TURNS 38swq ENAMEL 


Fig. 14. Winding layout on ferrite-rod aerial 


can be reduced to a minimum by adjusting the 
neutralizing capacitor and resistor. The capacit- 
ance will be found to be the more critical. See 
that the aerial and collector circuits are correctly 
tuned and finally check once more with the damping 
resistor removed. 

The author hopes that prospective constructors 
will be able to follow the design details; and if a 
transistor other than the OC44 is used the manu- 
facturer should be able to supply the relevant 
parameters. 

The receiver has proved a most useful “‘ second 

t”’ for use anywhere in the house or out of doors, 
its zero warm-up time and simple station selection 
being greatly appreciated by the family. 


FORTHCOMING MEETINGS 


Tickets are required for some meetings ; readers are advised therefore to 
with the secretary of the society concerned. 


communicate 


LONDON by M. G. 

Oct. 22nd Televisic n So ciet House, 
cussion on “ New televisi lard S.W 
their elfect on British television ” ( Oct. 3st 
at the Cinematograph Exhibit 
ciation, 164 Shaftesbury Avenue 

Oct. 22nd. Institution of Production 
Engineers.—“ Computers as applied to Nov 2nd. 
production control y B. 1 
at 7.0 at Royal Comr 
Northumberland 

>? 


sium from 10.30 


“ Some 


Oct. 27th LE.E iscussion n Il 
“Future trends in memory stores for Nov. 3rd. 
high-speed digital con ” oper 
by W. Renwick at 5 30, at Savoy 
W.C.2. 

Oct. 27th. 


Radar and Electronics Nov 4th. 
fo — et ectronics in supersonic G;oup half- 
flight ” Page (English Electric output devices ” 
. lk ivision at 7.30 at the Royal 
Society of Arts, John Adam Street, Medicine. 
W.C.2 Nov. 4th. 
Society.—* 
audio recording ” 
E.M.I.) at 

Services Ltd. 


Oct. 28th. ILE.E.—“ Development of 
Eurovision” by M. J. L. Pulling, chair- 
man, Electronics and Commun:cations 
Section, at 5.30 at Savoy Place, W.C.2 

Oct. 28th. Brit.1.R.E.—Inaugural 
meeting of Radar and Nav-.gational Aids Nov. 6th 
Grow “Radio—its impact on sh p- alae 
p-ng ‘by Capt. J. *. Elvish 

A historical survey of radar and rad : 
aids to aircraft nav gation” by Air Nov 
Marshal Sir Raymund Hart at 6.30 at flection 
the London School of Hygene and tubes by B 
Tropical Medicine, Keppel Street, Edison Swan) at 
Wl. 


A. graph 
Oct. 30th. Junior Institution of 
Engineers.—“ Planning a computer job ” Nov. 9th. 


tronics 
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Ferrand 
14 Rochester Row, Westminster, 


B.S.R.A.—Stereo Sympo- 
a.m. at the 
Schol of Hygiene and Tropical Medicine, 
Keppel Stret, W.C.1 
I. E E.— 
ments on the pm of waveguide 
modes” by Dr. A. 
comments 
W.C.2. methods at millimetre wavelengths ” by 
Lewin at 5.30 at Savoy Place, W.C.2 
1.E.E.— 
electronic multiplier using transistors as 
square-wave modulators” by P. 
horn at 5.30 at Savoy Place, W.C.2. 
Brit.I.R.E.—Computer 
jay symposium on “ 
at 3.0 and 6.0 at the Nov 
London School of Hygiene and Tropical 
Keppel Street, W.C.1. 


E. Karbowiak and and 


British Kinematograph 
Magnetic tape for video and 
by Dr. G 
7.30 at 
Theatre, 22-25 Portman 
Close, Baker Street, 


for 110° 
_Eastwood 
7.0 at the Cinemato- Nov. 
Exh:bitors’ 
Shaftesbury Avenue, W.C.2 


I.E.E.—“ Theory of the 


travelling-wave parametric amplifier ” by 
Professor A. L. Cullen; “ The gain of 
travelling-wave ferromagnetic ampli- 
fiers”. by Dr. P. J. B. Clarricoats; 
“Some properties of travelling-wave 
resonance” by J. R. G. Twisleton and 
“ Saturation effects in a travelling-wave 
London P2rametric emplifier © by A. Jurkus and 
2 P. N. Robson at 5.30 at Savoy Place, 
W.C.2. 

Nov. 11th. Brit. I.R.E.—Medical Elec- 
roup meeting on “ Physiological 
acoustical aspects of hearing” by 
on quasi-optical Dr. R. P. Gannon at 6.30 at the Lon- 
don School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 

‘An analogue Nov. 12th. Physical Society, Acous- 
tics Group.—“ The propagation of Ray- 
leigh waves” by G. Mott and “ Wave 
propagation in crystals” by M. J. P. 
Musgrave at 40 at Imperial College, 
Prince Consort Road, S.W.7. 

13th. Junior Institution of En- 
gineers.—“ Electronic components” by 
W. C. C. Ball (chairman) at 7.0 at 
Pepys House, 14 Rochester Row, West- 
minster, S.W.1. 

. F. Dutton Nov. 18th. Brit.I.R.E.—Half-day 
the Colour Film symposium on “Electronic digitizing 
techniques ” at 3.0 and 6.0 at the Lon- 


at 7.0 at Pepys 


Some com- 


tronics G 


Gleg- 


Input / 


W.1. don School of Hygiene and Tropical 
1.E.E.—Medical 
Discussion Group meeting at Nov. 
6.0 at Savoy Place, W.C.2. 


6th. Television Society.—“ De- 
techniques 


Elec- Medicine, Keppel Street, W.C.1. 


20th. Television Society.— 
“ Television film production” by J. K. 
Byers (B.B.C.) at 7.0 at the Cinemato- 
graph Exhibitors’ Association, 164 
Shaftesbury Avenue, W.C.2. 

20th. B.S.R.A.—* Loud- 
speakers” by S. Kelly at 7.15 at the 
Royal Society of Arts, John Adam 
Street, W.C.2. 


picture 
(Siemens 


Association, 164 
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Nov. 24th Radar and Electronics 
Association.—“ Waveguides for long- 
distance communications” by Professor 
H. M. Barlow (University College, Lon- 
don) at 7.30 at the Royal Society of 
Arts, John Adam Street, W.C.2 

lov. 25th. 1.E.E.—“ Radio aspects 
wf the International cake Year” 
by Dr L. Smith-Rose at 5.30 at 
<M er 


1.E.E.—“ The applica- 

sistors to line communica- 

tion equipment” by H. T. Prior, 

D. J r,, ecrael and A. A. M. White- 

head at 7.30 at Robert Gordon’s Tech- 
nical College. 


BIRMINGHAM 

Oct. 26th LE E.- “Reliability of 
electronic equi pment” ‘by A. G. Field 

€ James Watt Institute. 
Nov 3th Society of Instrument 
~gy.—“* Ultrasonic inspection 
ques” by W. B. Emms at 7.0 in 
Lecture Theatre of the Byng Ken- 
k Suite at the Gosta Green College 

gy, Aston Street. 


BRISTOL 
Nov. 18th Brit.I.R.E.—* Data re- 
I presentation” by D. W. 
at 7.0 at the School of 
Studies, Unity Street. 
eo ge 
‘ 3rd I.E.E.—* The develop- 
1rovision ” by M. J. L. Pulling 
the Cavendish Laboratory, 
2001 Lane 
CARDIFF 
Oct. 28th Bri. LRE 
und and lectrostat.c 


at 6.30 at ¢ ‘ardiff College of 


ment a Eu 


* Stereophoni c 
loudspe: ake rs 


Advanced 


Technolog) 


CHELTENHAM 

Nov ard Society of 
Technology * Satellite 
tion” by S Collins at 
Belle Vue Hotel. 


CHESTER 

Oct. 29th Society of Instrument 
Technology.—“ Industrial uses of com- 
puters” by R. H. Tizard at 7.0 at the 
English-Speaking Union, Stanley Place, 
Watergate Street 


DUNDEE 
Nov 12th 


Instrument 
instrumenta- 
7.30 at the 


I.E. E —“The applica- 
tion of transistors to line communication 
equipment” by H. T. Prior, D. 
Chapman ar nd A. A. M. Whitehead at 
7.0 in the lectrical Engineering Depart- 
ment, Queen’s College 


EDINBURGH 

Oct. 23rd. Brit.I.R.E.—* 
radar” by J. H. Beattie at 
ent of Natural Philosophy, 

, Drummond Street. 
Brit.I.R.E.—“ The tran- 
use in communication and 
” by E. Wolfendale 
the  Soaneneee of Natural 
he University, Drummond 


True motion 
7.0 at De- 
The 


Phil losoph 
Street. 


FARNBOROUGH 
Oct L.E.E.—* 

_: = Be 

Technical Coll 


GLASGOW 
22nd. Brit.I.R.E.—* True motion 
” by J. H. Beattie at 7.0 at Insti- 
tution of Engineers and Shipbuilders, 
39 Elmbank Crescent, C.2 
Oct 27th. 1.E.E.—*“ Ultra-sound 


20th. Space research” 
F. Boyd at 6.0 at the 


ege, Boundary Road. 
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image camera” by Dr. C. N. Smyth and 
J. Sayers at 6.0 at the Royal College of 
Science and Technology, George Street, 
ci. 

Nov. 4th. LE.E.—The Fiftieth Kel- 
vin Lecture on “ The Geophysical Year 
1957-58” by Sir David Brunt at 6.0 
at the Institution of Engineers and Ship- 
builders, 39 Elmbank Crescent, C.2. 

Nov. llth. Brit.1.R.E.—*“ The tran- 
sistor and its use in communication 
and control equipment” by E. Wolfen- 
dale at 7.0 at the Institution of Engin- 
eers and Shipbuilders, 39 Elmbank 
Crescent, C.2, 


LIVERPOOL 


Nov. 2nd. 


Brit.I.R.E. 


versity Club. 

Nov. 10th.—Brit.1.R.E.—“ The 
of transistors in communications 
control” by E. Wolfendale at 
University Club. 

Nov. 1 1th. 1.E.E.—* Vision and 
position—two electronic aids to marine 
navigation” by Dr. R. B. Mitchell and 
C. Powell at 6.0 at The Temple, Dale 
Street (joint meeting with the Liver- 
pool Engineering Society). 


use 
and 
7.0 at the 


MALVERN 

Oct. 27th.  Brit.I.R.E.—* 
ducting computer stores” by 
Roberts at 


Mrs. Lois 
7.0 at the Winter Gardens. 


MANCHESTER 

Nov. 10th. Society 
Technology.—* Transistors” by S. S. 
Goldberg at 6.45 at the “ Manchester 
Room,” Central Library, St. Peter’s 
Square. 

Nov. 11th. 1.E.E.—*“ Ultra-sound 
image camera” by Dr. C. N. Smyth and 
J. Sayers at 6.15 at the Engineers’ Club, 
Albert Square. 

Nov. 12th. Brit.I.R.E.—“ Progress in 
permanent magnet materials” by J. E. 
Gould at 6.30 at the Reynolds Hall, 
College of Science and Technology, 
Sackville Street. 


MIDDLESBROUGH 

Nov. 12th. Society of Instrument 
Technology.—“ Analogue computers” 
by R. E. Hare at 7.30 at the Cleveland 
Scientific & Technical Institute, Cor- 
poration Road. 


NEWCASTLE 
Nov. Lith. 
welding controls” by C. 
6.0 at the Institution of 
Mechanical Engineers, 

Westgate Road. 

Nov. 18th. Society of Instrument 
Technology.—* The Principles and 
manufacture of junction transistors” by 
P. I. Nicolson at 7.0 in The Conference 
Room, Roadway House, Oxford Street. 


RUGBY 

Nov. llth. LE.E.—* The Universe 
explored by radio astronomy” by F. C. 
Smith at 6.30 at the Rugby College of 
Technology and Arts. 


SALISBURY 

Nov. llth. LE.E.—“ The planning 
and installation of a television trans- 
mitting station” by D. B. Weigall at 
6.30 at S.E.B. Showrooms, 17 New 


Canal. 
WOLVERHAMPTON 

Nov. lith. Brit.I.R.E.—“ Recent de- 
velopments in semiconductor rectifiers ” 
at 7.15 at the Wolverhampton and Staf- 


Electronic 
R. Bates at 
Mining and 

Neville Hall, 


Brit.I.R.E.—“ 
C 


fordshire College of Technology, Wul- 


fruna Street. 


. -“ Electronics | 
in the auto-pilot of the Firestreak mis- | 
sile” by A. Bedford at 7.0 at the Uni- | 


Supercon- | 


of Instrument 


Two Trix 
models 


PROVED 
and 
IMPROVED 


COLUMN TYPE 
LOUDSPEAKER 
An all-round improve- 
ment in acoustic effi- 
ciency, permitting smal- 
ler powered amplifiers 
a distinct directional 
flaa beam effect ex- 
tending coverage while 
sharply reducing rever- 
beration and feedback 
effects One Trix 
column replaces with 
greater efficiency a large 
number of normal 
speaker units with 
& corresponding  re- 
duction in installation 
costs. For all sound 
installations superb 
clarity of reproduction 
is assured for both 
speech and music. 


Write for detailed tech- 
mcal information. 


RIBBON 

MICROPHONE 
Now smaller, this new 
des‘gn gives improved 
performance, minimiz- 
ing feedback effects 
while improving fre- 
quency response and 
Sensitivity. 


Model G7823 is com- 
plete with screened con- 
nector plug and locking 
ring, and beautifully 
finished in satin chrome 
A silent switch adaptor 
G7819 is also available 
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RANDOM RADIATIONS 


By. * Sipe t es 


Pay As You 
IT’S interesting to learn that the 
American Federal Communications 
Commission has at long last agreed 
for a trial of pay-as-you-view tele- 
vision for a limited period in one 
specified area. In a country where 
there are no TV licence fees and 
where the programmes are so inter- 
laced with advertising matter that 
several “kill that commercial” 
muting devices operated from the 
viewer’s armchair have been brought 
out, one would think that the 
P.A.Y.V. system has a good chance 
of success. Here’s how the Zenith 
subscription TV system, to be used 
in these “ trials,” works. The broad- 
cast transmissions are scrambled and 
receivable only by those whose sets 
are fitted with a decoder. This can 
be added to any set. Each sub- 
scriber receives every week a pro- 
gramme of the matter to be provided 
and the cost of viewing any item. He 
reads, let’s say, that the opening 
night of a musical is to be televised. 
He puts the money stated in the 
programme schedule into slots in the 
decoder and has an armchair view 
of the “ opening night.” It could be 
a very great success, for if the re- 
sponse was good, very expensive 
programmes could be put on with- 
out any commercial backing. Half 
a million people, for instance, paying 
the equivalent of a shilling 
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SECOND THOUGHTS ON RADIO THEORY. 


PRINCIPLES OF TRANSISTOR CIRCUITS. 


would bring in £25,000. Don’t you 
feel that even though we have to pay 
licence fees the idea might be worth 
thinking about for our own third TV 
service? 


What Can be Cured 
Shouldn't be Endured 


HAVE you noticed how few non- 
technical users of sound and tele- 
vision receivers ever bother to read 
the book of words supplied with 
every set? You're pretty sure to have 
done so and like myself I imagine 
you're constantly being surprised by 
the indifferent reception that people 
put up with simply and solely be- 
cause they won't take the trouble 
to use the control knobs as the in- 
struction book directs. These books 
are very carefully prepared and 
many of them are quite admirable. 
Ekco, to take one example, illustrate 
a number of typical results of faulty 
adjustments to their television set 
and explain which control is to be 
used to put each to rights. A few 
days before this was written I 
dropped in to see some friends, who 
told me they feared they would have 
to call in the dealer because the tele- 
vision picture wasn’t right. When I 
asked what was amiss they switched 
on the set and showed me that the 
picture was too narrow. “ Have you 
got the instruction book” I asked. 
After some searching in drawers it 
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was produced. I flicked over the 
pages and handed the book back, 
pointing to one of the illustrations, 
which showed too narrow a picture 
and directed the use of the width 
control. Urged on by me they used 
it and all was well. 

Too Many Inside 

THERE seems to be a tendency tor 
TV receiver manufacturers or some 
of them at any rate, to reduce the 
number of outside-the-cabinet con- 
trol knobs and to tuck more and 
more of them away in the bowels of 
their products. I’m all for making 
television sets look neat and tidy, but 
the number of controls which can 
usefully be of the pre-set variety is 
definitely limited. As valves age 
their characteristics change and both 
resistors and capacitors are liable to 
alterations in their values as time 
goes on. Here’s a case to illustrate 
my point. A while ago a friend told 
me that his picture had become over 
narrow and that the circle on the 
test card appeared to be egg-shaped. 
Easy enough, thought I; a real do-it- 
yourself job. I bade him find a knob 
labelled “width” or possibly “line 
amplitude” at the back of his set, 
and to twiddle that slowly until 
things became right. Next time I 
met him he told me that there 
wasn’t such a knob and that he’d 
had to send for his dealer. “ Took 
the back off,” he said, “and went 
right into the innards of the set to 
make the adjustment.” That doesn’t 
seem right to me, for it means un- 
necessary work for the serviceman 
and expense for the set owner. 


A Warning 
And there’s more to it than just 


that. Putting too many controls in- 
side the cabinet may tempt the set 
owner to get busy himself in the 
works—and that’s a risky job unless 
you know your way about a TV set. 
Even if you do, there’s still an im- 
portant thing that isn’t always done; 
make sure before you get to work 
that the chassis isn’t “hot.” A 
simple way of doing that is to use a 
neon tester; but remember that if 
it doesn’t glow, that is not proof 
positive that the chassis won’t bite. 
The neon bulb might be broken. 
Make sure by applying the tester to 
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a poimt which should be live, such | 
as the phase contact of the wall | 
socket. 


Say “Ah” | 
SOMETHING entirely new in the | 
way of stethoscopes is announced by 
Faraday Electronic Instruments Ltd. | 
It’s claimed that it enables its user | 
to hear only what he wants to hear 
and to cut out undesired sounds. 
Any layman who has ever been 
allowed by a doctor to use his stetho- 
scope to listen to, say, a beating 
heart, knows the extraordinary jum- 
ble of gasping, rumbling and creak- 
ing noises which come through along 
with the beats. The Soniscope, as 


| 
} 


Television makes 
many demands on 
men and equipment 


Instantaneous response and complete reliability 
are keynotes to the success of the vast Television 
Industry, it being necessary for the complex 
equipment used to give a constant high standard of 
performance under the many conditions imposed. 


it is called, has a crystal microphone | ' 


with a heavy diaphragm which re- | 
sponds only to sounds coming from | 
something with which it’s in contact; | 


it won’t, for instance, pick up speech | _ | 


if only an inch or two from the lips, 
though it will do so if placed against 
the jaw or the neck. Separation of | 
wanted from unwanted sounds is 
done by means of hf. and Lf. | 
attenuators. Speaking as one with no | 
claim to any medical knowledge, I’d | 
have thought that lots of skill and | 
practice would be needed for it to 
be used purely for diagnosis, for it 
does seem possible that some signifi- | 
cant noise might inadvertently be 
tuned out as unwanted. But there’s 
no doubt about its usefulness for 
demonstration purposes for it can be 
connected to an amplifier and a loud- 
speaker. 


Hi-Fi in Geophysics 

HI-FI is all the rage today and the 
label is to be found on equipment 
in unexpected places. Geophysics 
is the latest realm it has invaded 
—or should I say embellished? 
The American Southwestern Elec- 
tronics Co. has recently announced a | 
24-channel transistorized seismic sys- | 
tem, providing high-fidelity fre- | 
quency-modulated tape recordings | 
from the output of standard geo- | 
physical amplifiers. I don’t know 
enough about the seismic aspect of | 
geophysical research to grasp the | 
exact significance of hi-fi as applied | 
to it; but I imagine that the presence 
of “ noise” and distortion in record- 
ings might seriously impair results 
and possibly introduce more or less 
important errors. Anyhow, if you’re 
a seismic geophysicist, hi-fi is there | 
waiting for you. The distortion is | 
less than 1 per cent, the signal-to- | 
noise ratio 60 dB r.m.s. and the tim- 
ing accuracy is 0.2 millisecond. The | 
whole outfit consists of two units, | 
weighing respectively 50 Ib and | 
40 Ib. 
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complete technical and 
iMustrative details of our entire 
range. (1/6 Post free, or free to 
trade order 


| FCR QUALITY COMPONENTS | 


A. F. BULGIN & CO. LTD. 
BARKING, ESSEX 


Telephone : RiPpieway 5588 
(12 lines) 


LIST No. $.532 


4 


LIST No K.435 


& 


LIST No. S.600/PD 


& 


LIST No. $.725 


UNBI 


P. A. Pioneer 


PUBLIC ADDRESS is so much a 
feature of an election campaign such 
as the one we have recently endured 
that it is hard to recall a time when it 
was non-existent. The first election 
campaign in which I personally re- 
collect a commercial p.a. system being 
used was at the by-election in 
Marylebone during April, 1928. But 
loudspeakers were used by candidates 
a long time before that. 

I speak subject to correction, but I 
believe the loudspeaker was first 
introduced into politics by F. H 
Haynes when Assistant Editor of this 
journal. I well remember him mak- 
ing an amplifier and loudspeaker—the 
term public address was not then 
used—for the candidate of his choice 
in one of the St. Pancras divisions. 
I recollect listening to the—by 1959 
standards—rather lo-fi output of the 
loudspeaker, and mentally deciding 
that the Brobdignagian bellowings 
of the loudspeaker were more likely 
to be a hindrance than a help to the 
candidate. I believe, however, I am 
right in saying that the candidate was 
duly elected despite the efforts of the 
loudspeaker. 

It is possible, however, that a loud- 
speaker was used for electioneering 
before the creation of the Haynes 
It is even possible that a 


MO 


= outfit. 
oudspeaker could have been used in 


.B.C. days. The B.B.C. began 
its continuous broadcasting by giving 
the election results on November 
14th, 1922. If, indeed, a loudspeaker 
was used by any candidate in that 
election it was probably the Stentor- 
phone which I personally recollect 
hearing on the pier at New Brighton 
in August, 1921. This instrument 
was what I would call a magneto- 
pneumatic  amplifier-cum-loud- 
speaker. Can any reader recall its 
use or the use of any other type of 
loudspeaker in the general elections 
of 1922, 1923 and 1924? 


Electrocussion 

I WONDER if any of my medical 
readers can tell me if the human body 
acquires a tolerance of electric shocks 
in the same way as it does of certain 
drugs such as alcohol. 

Everybody knows that it does not 
take much in the way of alcoholic 
refreshment to release the inhibitions 
of a teetotaller. A couple of drinks in 
a pub would cause him to exchange 
badinage with the barmaid and 
chuck her under the chin with a bold- 
ness that would make even a hardened 
drinker aghast. I am not a total 
abstainer but a very moderate drinker 
and I know the effects of that sort 
which a couple of drinks has on me. 

The reason I am wondering if th 
body acquires a tolerance of electric 
shocks is that nowadays I find I 
able to withstand shocks with a non- 
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chalance envied by many a leading 
light of the I.E.E. I have received a 
fair number of shocks, electric and 
otherwise, in the course of my life, 
and I am wondering whether my 
seemingly growing tolerance is real, 
or is it that with advancing years my 
skin is growing drier, or maybe my 
nervous system less sensitive. 

To a large extent, of course, my 
tolerance of shocks is psychological. 
I have had plenty of them without 
any real harm, and therefore when I 
receive one I do not imagine I ought 
to lose consciousness or maybe die 


Badinage with the barmaid 


Maybe I could eventually build up’a 
sufficient psychological tolerance to 
continue living after being electro- 
cussed (not electrocuted please) in the 
electric chair in Sing-Sing. 

Unlike myself many people have 
been brought up to regard electric 
shocks as so lethal that when they 
receive what I would regard as a 
trivial one, they become really ill 
because, I suppose, their minds tell 
them they ought to be ill. I daresay 
that if many people, myself included, 
were given an injection of a few drops 
of distilled water but were told they 
were being given knock-out drops, 
they would lose consciousness. 

However, I don’t really know what 
I am talking about and that is why I 
ask for help from my medical readers. 


Single-channel Stereo 
THE cost of a stereogram for use 
with the new 3-D discs is necessarily 
rather high as almost everything ex- 
cept the cabinet has to be duplicated. 
I have, therefore, been racking my 
brains to see if I can devise a 
method of using one amplifier for 
both channels. Impossible, you say? 
Maybe so, but I am old enough to 
recollect the days when the price 
of valves was so high—to say 
nothing of the 12s 6d royalty on 
each valveholder in a set—that a 
way had to be devised of making one 
valve do the work of two. The 
result was the reflex receiver. 

Now, we can’t feed both 
channels into one amplifier 


stereo 
simul- 


taneously but let us suppose we 
fixed up an automatic changeover 
switch working at, say, 50 “cycles” 
per second so that the input of the 
amplifier was connected first to one 
pick-up channel output and then to 
the other, and, of course, the ampli- 
fier output first to one loudspeaker 
and then to the other a few feet 
away. All we should get would be 
a horrible noise rather worse—if 
that be possible—than the wibbly- 
wobbly sound made by a cinema 
organ with the tremolo in use. 

We could, af course, get rid of the 
wobble by using an_ electronic 
changeover switch working at super- 
sonic frequency of change. How- 
ever, there would, I think, be no 
proper stereo effect but only a 
curious mixed sound, as our auditory 
perception would be too slow to 
“follow” the rapid changeover 
from one channel to the other. 

To my mind, a better idea would 
be to stick to the lower frequency 
of 50 changes per second and try to 
get rid of the wobble by arranging 
that No. 2 channel was switched 
into circuit at the exact millisecond 
that No. 1 was switched out or even 
a millisecond or two before it was 
switched out, this would obviously 
mean that twice in each cycle of 
events both channels would be heard 
simultaneously for a millisecond or 
two. There would, therefore, still 
be a bit of a ukelele-like wobble, 
but look how many people like the 
sound of ukeleles and wobbly 
cinema organs. The whole thing 
would probably be a great hit and 
cheaper than true’ two-channel 
stereo. 


Seff or Keff 

I HAD occasion recently to attend 
one of the most famous of the Lon- 
don teaching hospitals for the pur- 
pose of having my brains tested or, 
in other words, to have an encephalo- 
graphic examination. After having 
been unceremoniously bundled from 
pillar to post as seems to be the rule 
in all large establishments, medical 
or otherwise, I found myself in the 
chilling presence of one of those 
super-technical modern nurses who 
looked at me as if I were something 
unpleasant the cat had brought in. 

In my confusion under her frigid 
gaze I mumbled something about an 
encephalograph examination, only to 
be implicitly corrected by this very 
superior daughter of Hippocrates as 
she repeated the word encephalo- 
graph with withering emphasis on the 
“k” which she substituted for the 
“oc.” This stung me to instant retali- 
ation as I said “ Yes, my local physi- 
kian sent me.” 

If the medical profession really 
want to pronounce “c” as a “k” 
when used before “e” or “i” 
let them spell it with a “k” 
physicists do with kinetic, which, of 
course, belongs to the same family 
group as cinema. 
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Transistorized Power Units 


HIGHLY STABILIZED OUTPUT 
VERY LOW OUTPUT IMPEDANCE 
NTENT 


eS 
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MODEL 1328 LABORATORY POWER UNIT 


Mode! 1328 provides a continuously variable output monitored by two 
front-panel, mirror-scale, voltage and current meters. It is eminently suit- 
able for use in the design stage of transistor circuits where a power supply 
of high purity is essential. 


Output : 0-30V at IA. 


MODELS 1326 & 1329 LOW VOLTAGE POWER UNITS 


The 6V Translstorized Power Unit Model 1326 is an ideal supply for transistor d.c. 
amplifiers, transistor pulse-technique circuits and filaments of thermionic valve 
amplifiers, particularly in low-level microphone stages. 


MODEL 1326 MODEL 1329 
Output: 6V at 0-2A. Output Veltage: Continuously variable 5V-10V. 
utput Current: 0-1A in range 5V-9V 
'  0-0.5A at 10V. 


(chassis mounting) 


MODEL 1327 BATTERY ELIMINATOR 


The Battery Eliminator Model 1327 has been designed primarily to power the 
Cossor Pre-amplifiers, Models 1430, 1434 and 1440, but it can be used in many 
other applications requiring a power unit to provide high and low tension supplies. 


L.T. Supply: Output 6V-6.5V at 1.7A 
H.T. Supply: Output 120V at 15mA. 


Please send for the latest Cossor Catalogue or ask for a representative 
to call and discuss your special requirements. 


COSSOR INSTRUMENTS LTD 


The Instrument Company of the Cossor Group 


COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5. 


Telegrams. Cossor. Norphone, London. Codes: Bentley's Second. 
TAS/CIie 


Telephone. CANonbury 1234 (33 lines) 
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DAVEY 
CORNER REFLECTOR 
SPEAKERS 


In previous announcements we have extolled the 
virtues of Davey Corner Reflector speakers when 
used in pairs, either for full stereo reproduction or 
for twin-speaker reproduction of single channel 
records or radio. 


Very striking these virtues are, as we can demon- 
strate at any time, but this is to remind you that the 
Corner Reflectors were 
originally designed for 
solo use, and it still 
remains true that the 
superiority in musical 
presentation of one 
Corner Reflector unit 
over one front-facing 
speaker of similar tech- 
nical merit is of greater 
significance than the 
superiority of a pair of 
Corner Reflectors over 
a pair of front-facing 
units. 

One Corner Reflector speaker really does give 
you a large part of the breadth, spaciousness and sense 
of perspective which are hailed as the leading ad- 
vantages of stereo. There are Davey Corner Reflector 
Cabinets available to house almost any known com- 
bination of one, two, three or four speaker units. 


Truly the twins are heavenly, but one good Corner 
Reflector will get you more than half way to heaven. 


Call and see our range of Davey Corner Reflector 
speakers. Ask for a demonstration, which can be 


given without previous appointment. 


E-M:G 


HANDMADE GRAMOPHONES LTD. 
6 NEWMAN STREET - LONDON W.1i 
MUSEUM 997! 
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Remo rasiospares components are 


delivered absolutely “by return” 


The Best Manufacturers 
use Grey « Marten 


‘Amalgam’ solder 


Grey & Marten make solders specifically for the 
Radio, Television and Electronic industries. 
Amaigam ‘Resinact’ Cored Solder with specially 
activated resin flux, to specification DTD 599, and 
B.S.44I. 

Amaigam P.C. Alloys for dip-tinning printed 
circuits (free service for checking analyses of metal 
in customers’ baths). 

Amaigam Fusible Alloys, made in all forms, for all 
uses. Fully approved A.I.D., C.1LA., G.P.O., 
I.R.C.S.C. and M.O.S. 


GREY & MARTEN LIMITED 


City Lead Works, Southwark Bridge, London, S.E.1. Tel: HOP o41@ 
and at Birmingham, Manchester and Ipswich 
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WEYRAD P.50 TRANSISTOR COILS 
AND I.F. TRANSFORMERS 


FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 


PSO/IAC M.W. OSCILLATOR COILS. for 
176pF TUNING CONDENSER price 5/4d. 


PSO/2CC Ist and 2nd ILF. TRANSFORMER. 
470 Kc/s OPERATION. “Q” price 5/7d 


PS0/3CC 3rd I.F. TRANSFORMER. 470 Ke/s 
OPERATION. “Q” = price 6/Od. 
i ; 
, | RA2W L.W. and M.W. ROD AERIAL 6in. long, 
i i flying-lead connections. For 208pF TUNING 


CONDENSER PRICEI2’ 6d. 


LFTD2 DRIVER TRANSFORMER. Split Secon- 
dary Type, semi-shrouded. With6connecting tags PRICE 9' 6d. 


PCA! PRINTED CIRCUIT PANEL, 23 x 8}in. ready drilled with component positions and references ; 
printed on rear PRICE 9’ 6d. 


BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR : 
LONG AND MEDIUM WAVE SUPERHET Price 2/Od. 


ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


WwW ”u perfo rmance by the old methods now seems absolutely flat and life- 
What the PEOPLE say paca get gos a 
7 * . 


“Words must fail in trying to describe results, however, and I 

can only conclude by saying they are ‘ amazing.’ 
The sensational STEREOPHONER has met with an enthusiastic .. ee excellent . . . Would you also 
reception from audio enthusiasts and professional engineers. et me have the various a A, that you have about this as 

Extracts from a few of their letters are given—the originals can of = *»other of my friends is very interested. 

course be inspected at our Offices. 1 am delighted with the results obtained from using the 
SEY A Stere on my own equipment, and hav. 
decided to buy another for use in connection so Py J group 1 


am responsible jor organising at the local Y.M. 
R ws I have now given this instrument what I consider to be a 
fair test, by playing some very early LP records, and I musi 


admit qa tee —— startled at the ry yy 
honer cs y it impression was that a 
hates gives ag realism one ifted from the surface of the record. The high soprano notes 
resence stereo soun of artists such as Madame Callas and Madame. Tebaldi came 
ROM ANY MONAURAL _ out with ringing clarity, whilst with the deep bass notes a 
vibration was felt within the room itself. Truly, a remarkable 
little instrument.” 


RADIOGRAM. Satisfaction I must say that I am highly pleased with the results 
guaranteed. 1 shall Fray mony broadcast the claims of your ‘ Stereophoner.’ 11 
conaie on all it claims to do ery the results are truly astonish- 
£4:19:6 here *s no ‘hole in the mddle’—and it excells everything 
Price only . . Pee heard Pwthe oe they call ‘ true stereo’ (with its two amp ii- 
Plus postage 2/6 fiers, two speakers and stereo ichup). The ‘ Stereophoner’ gives 

Overseas £5 210: O or $16 one stereo for a fraction of the cost. 


Send for your ae It is an amazing little box of tricks and I am delighted 
Stereophoner We can supply direct by post to all with the results. My ‘ hook-up" (as I told you) was very 
NOW (delivery parts of the world. efficient before—now, with this addition it ‘s all that one could 
from stock) or desire and the reproduction from radio, tape and records really 
write for free illus- excellent. I must admit I was a bit sceptica) but Say © advertise- 
trated folder. ‘ The gene-al effect is to really bring the performers Ment is justified by the efficiency of the magic box 
Demonstrated right into the room im a mo:t exciting manner and in a 
way I have never experienced before. . . | must say that I am very pleased with its effects, it crr- 
tainly ges depth and ore cannot pin-pornt the emisnon of scund 
Saturdeyinclusive “Listening either to radio or —— without wns as coming from one speaker or the other.” 
Dene | appara ‘aw poids “he 


h a ihe. qualty of the sound fom both 
at t ¢ improvement in rom his 
11, King’s College Road, Swiss Cottage, N.W.3. Telephone : PRimrose 33/4 
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Worldwide Export Service 


ELECTRONIC 


EQUIPMENT FROM U.S.A. 


Frazar & Hansen Ltd., internationally known 
since 1834, presents the latest advancements in 
electronics designed and engineered by leading 
U.S.A. manufacturers: many microwave and 
transistorized devices, components and com- 
plete equipment. A number of these are designed 
to meet military specifications, 


a al 
Radioactivity Monitor 


Model AM-s5C Continuous Air Monitor. 
Utilizes the natural radioactive content 
f determine the presence of 
Ipha or beta-gamma emitters 

ed in the laboratory, reactor 

the field. Sounds alarm when 


int amounts of foreign activity 
ted 


EBERLINE INSTRUMENT CORP. 


Line Fault Analyzer 


Model 124A Line Fault 
Analyzer designed for rapid 
location of taults on trans 
mission lines. Instantly 
pinpoints shorts, opens 
grounds, and 
mature of fault from 4} 

to 200 miles. Also avail 

able—carrier frequency voltmeters, wave analyzers, 
specialized LF, HF, VHF, UHF test equipment, 
RF transmitters and power measuring equipment 


SIERRA ELECTRONIC CORP. 


indicates 


Also aluminum microwave and relay towers, AM trans- 
mitters, audio equipment. Digital voltmeters and data 
printers. High speed pulse generators. Signal genera- 
tors. Spectrum analyzers, transistorized power supplies. 


Distributors Wanted 
Overseas inquiries invited from electronic engineering 
representatives and manufacturers 


FRAZAR & HANSEN Ltd. 
301 Ciay Street « San Francisco 11, Calif. 
Since 1834 
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IN PARIS 

FROM FEBRUARY 
19th. to 23rd. 
1960 


" international 
exhibition 
of electronic 
components 


All manufacturers throughout the world 
will be showing their latest 
achievements. 


Apply for your exhibitor’s file NOW. It will 
give you all the information you need in 
connection with your participation. 


FEDERATION NATIONALE DES INDUSTRIES ELECTRONIQUES 


23, rue de Liibeck - PARIS 16* - Tél. : PAS. 01-16 


AN EXCELLENT RANGE OF 
MOULDINGS FROM STOCK 


Embellished types for 
domestic equipment 


Instrument types for 
modern apparatus 


WE ARE ACTUAL IMPORTERS of the popular 
“Pekalit’’ range and maintain adequate stocks 
of the more wide'y used patterns 


UNCLES BLISS & CO., LTD. 


CHERRY ORCHARD RD, EAST CROYDON, SURREY 
TELEPHONE: CROYDON 3379/6390 
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R.F. BRIDGE 


* frequency range: 15 Ke/s to 15 Mc/s 
* directly calibrated 


> 


TYPE LE 300 0.5uH to 100 mH 


Be 10 ohms to 10 megohms 
0.01 pf to 25,000 pf 


As admittances to an accuracy of 1% over the major part 
of measurement range. 


Also :- 


measures any three terminal network. Adaptors, avail- 
able shortly, will enable most transistor parameters to 
be measured. 


PRICE £ 1 20 Delivery ex-stock 


Send for detailed leaflet 


Hatfield Instruments Ltd. Crawley Road, Horsham, Sussex. 


Horsham 3232-3 


@ PROMPT DESPATCH SERVICE | & SPEAKER systems AMPLIFIERS & TUNERS 
| Quad Electrostatic ~ (STEREO) 
@ HOME AND EXPORT ENQUIRIES | Wharfedale po 3 pom Sa Unic 
| harfedale PST8 |} Qua molitier 
WELCOMED AT ALL TIMES Wharfedale Golden 10 — —- Pre-Ams + 
| Wharfedale Super | Leak Point One Pre- mp 
@ 110 VOLT ITEMS AVAILABLE Wharfedale Super 3 Leak Point On 
% RECORDERS Tannoy Sin. Dual ........ | Pamphonic 3000 
Vortexion W.V.A £93 13 0 Vitavox DU/120 | Rogers Control Unit .. 
Vortexion W.V.B Zii0 3 0 WB. 1016 C.Q. Twin Four. 
Brenell Mk. V 64 gns. WB. 1012 Jason 3.2/10 Mk. i! 
Ferrograph 4AN 81 gns. Goodmans Tri Axiette | Pilot SHF.1S ; 
Ferrograph 4AH 86 gns. 258 Goodmans 300 ao BPA/on 
Ferrograph 66N 84 gns. | Goodmans 400 (SINGLE CHANNE 
Grundig TK20 with Mic 52 gns. Leak U2 Plus a 
Grundig TK30 72 gns. 
Telefunken KL85K 79 gns. | Philips Dual Cone 
Philips 8108G 62 gns. | Kelly Ribbon Mk. fi 
Philips EL3527 39 gns. $87 B. J. Tweeter complete Rogers Junior .... 
Stuzzi Transistor 69 gns. WEB. 1016 | Rogers Pre-Amp. . o 
*& STEREO DECKS & MOTORS AND PICK-UPS Rogers Switched FM Tuner 
Ferrograph Stereo-Ad 30 gns. 90 Lenco GL60 Trans. Unit | Quad FM Mem 
Ferrograph 88 105 gns. Lenco GLS58/R and a th, - ow 
Ferrograph 4 S/N 89 = $26 PU. | Jason pak. uner 
Brenell Stereo Deck £33 16 0 $101 | Garrard 30/ Dulci AM/FM 


STEREO PICK-UPS _ 
*% STANDARD DECKS Garrard 4HF/Stereo P.U Baton Heed 
Wearite 3A £35 0 0 $100 | Garrard TA/Mk. li | Ortofon Arm 
Wearite 38 £40 0 @ $114 | Connoisseur Motor ‘ Decca 
Brenell ; 28 gns. $84 me = he Men resennteenecnecnnens gns. | Elac Stereo twin Cartridge 
Truvox 26 gns. $78 oldring 600 | Ronette 
Collaro Mk. IV 425 0 0 $72 Goldring 580 
oes » sithed ». Siete aia Garrard Arm and P.U. } 

tcropnones by -ustraphone, Nesio, “ACOs, | ORTOFON, LEAK, CONNOISSEUR, COLLARO, etc. | tion available at time of to press 
Simon Sound, Geloso, etc. Also available Garrard Collaro and BSR Auto- | Enquiries for new items 4 mention- 
% TAPES BY ALL LEADING MAKERS | changers with stereo or mono pick-ups ed in this advertisement invited. 
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| Quad I! Amplifier 
| Quad Control Unit 
| Rogers Cadet 
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We corry extensive and up-to-date stocks of equipment, compo- 


MODERN ELECTRICS“: sereteeeeteeteee 


(3 shops from Tottenham Court Road Station Undergroun 
Tel.: TEM 7587 & COV 1703. Cables; MODCHAREX. LONDON 
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If it’s Electronic 
and you want it 
Designed and Developed or produced * 


to your specification 
Consult 


A fully transistorised Portable Holiday Detector 
designed by Tyer & Co. Ltd. for Cathodic 
Corrosion Control Ltd. It provides a non-lethat! 
) P_A.M. Ltd.) tm ; . 
formerly P.A.M. Lt output voltage up to 20 K.V. D.C., and is used 
for detecting cracks or imperfections in protec- 
tive coatings applied to metal structures. 


Se 
{= 
Se 


* Whichever stage of the struggle you'r 
reached, we can save you time a 
trouble— maybe money too-—- 

rite or "phone without delay. 


Tyer & Co. Ltd. Electronics 
division combines the technique 
of several companies, long- 
These open type C core chokes and trans- established in the Electronic 
formers are further examples of the wide range Tabet aioonan al Guan ak 
of transformers we design and make in quantity Co Led. Examples of recent 


to individual customer's requirements. work are illustrated. 


TT VY®FrRe&ée& COMPA N Y L T OD 


PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Guildford 2211 


A member of he Southern Areas Electric Corporation Group 


A. C. SOLENOID TYPE SBM 


Continuous 3} Ibs. at 1 
Instantaneous to 16 Ibs. 


THE WORLD'S GREATEST BOOKSHOP 


** FOR BOOKS 4 & 
FOR ALL YOUR TECHNICAL BOOKS 


‘A bookshop such as booklovers dream of. There 
is no other bookshop, anywhere, to compare with 


Foyles.’ 
A Customer's Letter 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrad 5660 (20 lines) %e Open 9-6 


Nearest Station : Tottenham Court Road 


+~- with Trigger-Action 
Spring-Looded Clips 


PRESS TRIGGER 
TO OPEN 


RELEASE TO GRIP 


Smaller sizes available 
Also-— Transformers to 
7 kVA 3 phase 
Current Transformers 
100'5 to 2000/5 
All Classes. 


R. A. WEBBER LTD. 


18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 67-4065 


For Safety's Sake 
use AVO Prodclips 


Potent No. 7488! / 


Safety first every time with these patented spring- 
loaded AVO Prodclips. 


Cleverly designed for use as insulated prods, they are 
invaluable for reaching and holding test points which are 


difficuk of access. 
Post Free 1 5/- per pair 


AVOCET HOUSE - 92-96 VAUXHALL 
AXYO ZLTDYD BRIDGE ROAD, LONDON, 8.W.1 
ViCterie 3404 (12 lines). 
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MUREX 
sintered 
permanent 


MAGNET 


are used in 


The high flux density and magnetic 

stability which are characteristic of Murex 

Sintered Permanent Magnets are essential 

for the high performance of this instrument. Photograph by courtesy 
of B.P.L. (instruments) td 

MUREX LIMITED (Powder Metallurgy Division) RAINHAM, ESSEX. 


Telephone: Rainham, Essex 3322 Telex 28632. Telegrams: Murex, Rainham-Dagenham Telex. 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, LONDON, W.C.1I. 


TAKE YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets . . 


SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 

values and working voltages in more compact 

designs, specially suited to ultra modern 
equipment :— 


EUSton 8265 


PHOTO-FLASH EQUIPMENT + DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMPLIFIERS © D.C. POWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 

EQUIPMENT 

TEST GEAR 


ELECTROLYTIC 
merase 


Condenser Specialists for over 20 years. 


DALY (Condensers) LTD., WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W.S. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 
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HETERODYNE FREQUENCY 
METERS 


BRITISH MANUFACTURED 


Designed and built to rigid services specifications. 

TYPE T75 

Frequency Range: 85 to 1,000 megacycles. 

TYPE T74. 

Frequency range: 20 to 250 megacycles. 

Frequency calibration accuracy: .002°, at 25°C. (or .01% be- 
’ 


tween — 20°C. to +70°C.). 

Crystal-controlled, portable heterodyne-type Frequency Meters used 
for Field testing and measurement of pulsed, modulated, or C.W.R.F 
transmitters, receivers and signal-generators. 

Mains Operated Power Unit available as optional extra and designed 
to fit into the battery compartment. 

Reconditioned and calibration-checked B.C.221 Frequency Meters, 
range 125 Kc/s to 20 Mc/s, still available. 

Provisional specifications on a new wide-range, ae high 
accuracy Frequency Meter and also an instrument covering the 
range 100 Kc/s <o 1,000 Mc/s (higher under favourable condi- 
tions) available on request. 


INSTRUMENT 


Complete Specifications on application to:— 


Sole Manufacturers T E L E M E Cc H 4 N I Cc a LT D 
Makers of High Voltage Test (Instrument Division Dept. W.W.8) 
Sets and other Electronic Equip- SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND. 


ment for H.M. Government. Telephone: Hythe, Hants 3376 Cables: ‘Teleset’, Hythe, Southampton. 
Agents: Some overseas territories st'll available. 


WAFER SWITCHES TO SPECIFICATION | | TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
As we specialise only in the manufacture of small CHOKES TRADE ENQUIRIES WELCOMED 


quantities of wafer switches (to individual specification) 
SPECIALISTS IN 


we guarantee competitive prices and fast delivery. 
FINE WIRE WINDINGS 
SWITCHES TO PUBLISHED DESIGNS (FROM STOCK) CLOCK AND INSTRUMENT COILS: ETC 


VACUUM IMPREGNATION TO APPROVED STANDARDS 


G.E.C. 912-PLUS | Mullard Tape Amplifiers ELECTRO-WINDS LTD. 


SI (14061/B1) ) Amplifier “A” CONTRACTORS TO G.P.0., MOS., L.E.B., ETC. 
> 14/6 pair $S/567/A ) 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
$2 (14062/B!) | SS/567/B > 32/6 the set LIVINGSTONE 226! EST. 1933 


$S/567/C 
4 (SS/556/1) ... il 
$4 (SS/556/!) . Amplifier ‘‘B”’ 


25 (SS/S56/2) ... 10/6 | SS/SE7/A ............ 16/6 INSTRUMENT WIRES 
AND INSULATING MATERIALS 


ENAMELLED, SILK and COTTON covered Copper 
Wires, Single or Stranded, also Tinned, Paper, 


SPECIALIST SWITCHES | Si Ses tt 


BAKELITE in all forms. Heat 


Write for Price List and Design Chart. 


23 Radnor Mews - Sussex Place Resisting Boards. Canvasite tor 
. Silent Gears. Oi! Cloth, Silk and 
London W2 - PADdington 8866/7 Paper. Siot Insulations. Insulat- 
| ing Varnishes. Varnished Fabric 
Suppliers to the leading electronics, aeronautical and and Plastic Sleeving. Moulded 


3 . and Mach Pieces, etc. 
automobile companies and to research institutions, the ni wes 


G.P.0. and Universities. WEST INSULATING COMPANY LTD. Telephone: 


2 Abbey Orchard Street, Westminster, $.W.1. Abbey 2814 & 7352 
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They know... 


that all their equipment is 
the best possible. 
Naturally they have 

fitted a Garrard 

Garrard is the soundest 
name in Sound 


Reproduction. 


For forty years the finest record 
playing equipment in the world. 


THE CAPRARD FNGINEERING 
AND MANUFACTURING CO. LTD. RR > 
SWINDON WILTSHIRE 


Relay Trouble - Relay Trouble: Relay Troubie 


BAR (ARBRE ANA 
aas/ sae lane 


We'll just have to call in the 


KEYSWITCH CO. 


Why try improvising when we can supply relays 
adapted for A.C. operations - Mercury Switch 
Control - Multip'e Contacts - Special Control 
Devices - Electrical or Mechanical Latching 
Micro-Switch operation - Photo-Electric or 
Transistor Controlled Switching, or combina- 
tions of above. 


A customer 
proved 


| 36 contacts 


Magnetic 
Relay, 

now being used 
in current 


production 


Enormous range of 
3,000 P.O. Type Relays. 
CONTACTS: 

300 mA to 8 am 


| COILS: Up to 100 ss 


P.O. 600 and High-Speed Type 


Relays. Built to Specification. 
| Enquiries to : Production Manager 


THE KEYSWITCH CO. 


2 trongate Wharf Road, Praed Street, London, W.2 
Tel. PADdington 223! 
Contractors to Home and Overseas Governments and H.M. Crown Agents 
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STEREO IN STOCK : oo : 


ACOUSTICAL “ QUAD 2” METAL ROUND, SQUARE 


CHAPMAN STEREO 305 PUNCHES and RECTANGULAR 


LEAK “ POINT ONE” STEREO The enslest and quick LATEST 


PYE HS20 STEREO est way of punchin ADDITIONS 
etc., etc. holes in SHEE 
METAL. "ig in. square 27/6 


HIGH FIDELITY SPEAKER SYSTEMS| | usr or siszk wo pacts on aorrceviont 


FULL RANGE OF THE BEST HI-FI 
SPEAKER SYSTEMS INCLUDING THE SOLE LONDON 


GOODMANS A.L/120 DISTRIBUTORS OF 
AS DESCRIBED ON PAGE / ELCOM 


MINIATURE MULTI-WAY 


THE PYE MOZART 
sina PLUGS and SOCKETS 

2, 4, 6, 8, 12, 18, (Trade Discounts 
incorporating a push-but- 24 and 33 WAY for Quantities) 
ton on-off contro! and 

built-in power pack. it 


gives good reception up | i. 9 
to 30 miles (indoor aerial) 4c ae - 

and 80 miles (outdoor® 

aerial). Features include: Automatic Frequency Controt; Twin Limiters. 

Frequency response: 20-20,000 c.p.s. In expanded metal case or chassis 

form. Model HFTIO8M , 


£24. Model HFTIO8 (Chassis) €22. 
mA DD | QO 


#@-Page FULLY ILLUSTRATED CATALOGUE of 25 HIGH HOLBORN, LONDON, W.C.! 
Electronic and Hi-Fi Stereo and Monaural! Equipment Telephone : HOLborn 6231-2 
é6d., POST FREE. (OPPOSITE CHANCERY LANE) 


Send us your enquiries for all types of 


QUARTZ CRYSTALS Virreous Enamewueo Resistors 


FULLY R&.C.S.C. TYPE APPROVED, 101) to 22K, our 
fi RWV4-L style resistors conform to Inter-Services Spec. 
RCS ill. 


RADIO FREQUENCY CONTROL Other ane evita, R.C.S.C. type approval applied ieee 
FILTER PURPOSES a | 


Style Style 


ULTRASONIC PURPOSES Service | Commer-| Range 


METALLIZED TO SUIT REQUIREMENTS. RWV4-J VPF4 4 52 to BK 


RWV4-K VPFi . j 
ANY SHAPE AND SIZE CUT TO SPECIFICATION. Suen | vppte is | pee teeee 


PIEZO LIMITED THE C.G.S. RESISTANCE CO. 
EVERTON, LYMINGTON, HANTS. Tel. Milford-on-Sea 269 
26 St. Albans Rd., Watford, Herts. Te): Watford 27808 London Office: 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 4147 


TELEVISION AERIAL COMPONENTS 
DESIGNED FOR CONSTRUCTING BAND | & BAND III T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue : 
¥e Band Ill Folded Dipoles (As illustrated) %& Mast Coupling units for 2” Masts. 
de Reflector and director rod holders %* Insulators, Both Rubber and Plastic 
(As illustrated) 
ww Masthead Fittings for 2", I", 14" = y& Alloy Tubing for Elements, Cross 
and 2° Masts. boom and masting. 
Send |/- P.O. for the revised, fully illustrated catalogue to: 


FRINGEVISION LTD., Marlborough, Wilts. Phone: 657/8 ay ; 
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Soldering Iron 


heats up from cold 
in [J seconds 


Designed on an entirely 
new principle, this light- 
weight, versatile iron is 
eminently suitable for 
soldering operations in the 
radio, television, electronic 
and telecommunication 
industries. For test bench 
and maintenance work it is 
by far the most efficient and 
economical soldering 


iron ever designed. 


Activated by light thumb pressure on 
the switch ring. When pressure is 
released, current is automatically 
switched off —thus greatly reducing 
electricity consumption, wear on 
copper bit and carbon element. 


Can be used on 2.5 to 6.3 volt 
supply (4 volt transformer 
normally supplied) or from a 
car battery. 


More powerful than conventioaa! 
150-watt irons; equally suitable 
for light wiring work or 

heavy soldering oa 

chassis. 


Simple to operate; ideal for 
precision work. 


Requires minimum main- 

ake tenance—at negligible cost: 
shows lowest operating 
costs over a period. 


LIST PRICES 
IRON 39/6 
TRANSFORMER 35/6 


All prices and trade dis- 
counts subject to revision 


ENTHOVEN SOLDERS LTD. 
(industrial Equipment Division) 
Sales Office & Works: 


Length, 10°; 

weight, 3} ozs. 

For best results 
with this iron 
use ENTHOVEN 
SUPERSPEED 
CORED SOLDER 
and ALUMINIUM 
CORED SOLDER 


STEREO SOUND 
SUPREME BY 


Connoisseur 


THE RESULT OF FOUR 
YEARS’ PROGRESSIVE 
DEVELOPMENT 


THE STEREO 
PICKUP 


for playing 45/45 records. 
Miniature ceramic ¢t with 
replaceable diamon stylus 
Constant velocity output ap- 
yoeniensteey 20mV from each 
channel requency range 20 to 
16,000 cycles. Channe! separa- 
tion 20/25 dbs. 

(Complete as illus.) . 
Head only ane 
Arm only 


vvveee 12/19/10 
- £7/19/11 
£4/19/11 


STEREOPHONIC AMPLIFIER 

AND PRE-AMPLIFIER 

Twin channel amplifier i pre-amplifier 
an " 


for reproducing a P 
sound from disc radio and compensated 


ta 
Ultra linear push/pull output giving 7.5 
watts peak from cach channel. 


Amplifier £24.10.0 
Pre-amp. £16.10.0 


BRAND NEW 
2 SPEED STEREO 
TRANSCRIPTION MOTOR 
Operates at 334 and 45 r.p.m. Full 12in. 
turntable 

£16.13.1 


(inc. tax.) 


VARIABLE 3 SPEED MOTOR 
TYPE B (illustrated) 


Operates at 334, 45 and 78 r.p.m. Non- 
ferrous turntable. Built-in large stroboscope 
with internal light source Precision 
ground and lapped spindles. Adjustable 
nylon graphite bearings Synchronous 


motor 
£27.16.1 
(inc. tax) 


A. R. SUGDEN & Co. 
(Engineers) Ltd. 
Market Street, Brighouse, Yorks 


Telephone 2/42 


Upper Ordnance Wharf, Rotherhithe Street, 
London, $.E.16. Tel.: BEKmondsey 2014 


Head Office : 
Dominion Buildings, South Place, London, E.C.2. Tel: MONarch 0391 
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Another CHANNEL 
MINIATURE INSTRUMENT 


TRANSISTORIZED 


RESISTANCE-CAPACITY 


Dimensions only 44" x 34’ 


1959 


OcTOBER, 


FACTS ON THE 


SERVICE 


SPECIALISTS IN 
TIME BASE COMPONENTS 


Direct TV Replacements do not 
just supply Time Base Com 
ponents, but manufacture and 
design Time Base Transformers 
Improvements introduced by 
Direct TV Replacements have in 
some cases resulted in set makers 
advising customers to purchase 
from our company or in the set 
maker using our Transformers 


CONTINUITY OF SUPPLIES 


Direct TV Replacements, wi 

their intimate knowledge of the 
trade and working in very close 
co-operation with the majority 
of set manufacturers, are very 
often able to foresee if there is 


ROUND THE CLOCK AND 
ROUND|THE YEAR SERVICE 


Direct TV Replacements were 
the first television component 
company to provide dealers with 
an Ipsophone automatic tele- 
phone answering service. If an 
engineer is working on a job late 
in the evening, he can telephone 
TiDeway 6668 and place orders 
for any television components, 
valves or cathode ray tubes that 
he may require. Whilst most set 
manufacturers are closed for 
holidays, Direct TV Replace- 
ments, by means of staggered 
holidays, maintain an excellent 
round-the-year service Orders 
placed before 3 p.m. are des- 
patched on the same day. 


NET PRICE £5 . 10 : ) POST PAID 


BATVERY 3/3 EXTRA e@ CASH WITH ORDER OR C.0.D 
Magic Eye Null indicator 

Resistance Ranges 52 to 20 MQ 

Capacity Ranges 5 ypF to 20 pF 

Sharp Positive Null Indications 

Calibrated Power Factor Check 

Fits your Pocket. Completeiy portable. 

TRADE AND EXPORT ENQUIRIES INVITED 


Write for descriptive leaflet, or order today from — 


CHANNEL ELECTRONIC INDUSTRIES LTD. 


INSTRUMENTS DIVISION 
BURNHAM-ON-SEA SOMERSET 


2 ee Sb oe 


DUNSTAN ROAD Phone 3167 


TRANSISTORISED 
POWER 
AMPLIFIERS 


PORTABLE, MOBILE, MAINS 


FOR ALL RADIO, AMPLIFIER & 
SOUND INSTALLATIONS 
ENQUIRIES: ~ 


STANSTED, ESSEX. STANSTED 3132 


likely to be a shortage of any 
particular Time Base Component, 
and they quickly make arrange- 
ments, in order to maintain con 
tinuity of supplies 


SAVING TIME AND MONEY 
Direct TV Replacements save the 
expense of sending a number of 
orders to various manufacturers 
and then very often finding that 
they are no longer producing the 
component. You will save money 
by ordering ALL YOUR TV 
COMPONENTS FROM DTV 


138 LEWISHAM WAY, NEW CROSS, S.E.14. 


Telephone: TiDeway 6666 TiDeway 6668 


UP TO DATE METHODS 


It is only by employing the most 
modern techniques in office pro- 
cedure that Direct TV Replace- 
ments can maintain an efficient 
service on well over 6,000 diff- 
erent components. By means of 
a micro filmer, any order can be 
very rapidly traced and queries 
immediately settled. 


The largest stock of 
TV components in Great Britain 


Ipsophone 


% CAPACITY 15” BENCH DRILL 


A PRECISION BUILT MACHINE TOOL 
WEIGHT 154 Ibs. 5 SPINDLE SPEEDS ..-<7 


£37-5-  e) complete - 3 phase Be ¢ 


(Chick guard not included) a 
Available from all machine tool merchants - BE 
write now for full details, to the manufacturers: ge y 
W. j. MEDDINGS LTD., ad 
Ipswich Road, Trading Estate, Slough, Bucks 


One of the largest manufacturers of Drilling Machines in the U.K} 


Pillar model also available 


LOUDSPEAKER UNITS 


Model 121 12° HD UNIT 


Dia. over lugs 12jin.: Overall ~—e 6hin 
Power handling 20 watts R.M.S.; Voice coil 
dia. 2in.; Flax density 12,090 gauss: Total 
flux 160,000 lines; Mam resonance 30/35 
©.9.4.; Frequency response 26-5,000 c.p.s. 
Tuput impedance 15 ohms 

Pitted with curvilinear cone, foam plastic 
surround and extra long voice coi! winding which 
permits large amplitude movements without 
harmonic distortion. Recommended for use as 
single speaker for any heavy duty requirement 
such as public address or home cinema or as 
bass anit in multi-epeaker system Suitable 
for use im all types of reflex enclosure horn 
loaling or open baffle mounting £9. 


Model 121 A 
As above but with aluminium wire voice coil 


civing unoroved transient response and useful 
range extended ap to 10,000 ops 9 ns. 


Not subject to Purchase Tox 
(Carriage paid in U.K.) 
Ulustrated leaflet available 


Model 301 H.F. UNIT 


Overall dia. 3in.; Overall depth llin.; Power 
handling 15 watts; Instantaneous Peak: Voice 
coil dia. tin.: Flux density 17,000 gauss; Fre- 
queney response 1,500-18,000 o.p.s.; Input im- 
pedance 8-15 ohms 
A pressure type hich frequency loudspeaker 
Handles high note portion of 15 watts of music 
sponse is level over range 2,000 to 14,000 
6.9.6. beyond which there is gradual roll-off 
giving useful range of 1,500 to 18,000 e.p.s. 
The special hardened aluminium diaphragm with 
unique loading sysiem gives clean distortionless 
output at all frequencies in its range which is 
completety tree of resonances or colorations. 
Wil extend range of any existing speaker system 
and areatly increase transient response and 
£3/15:- 


Not subject to Purchase Tax 
(Carriage paid in U.K.) 


Mustrated leaflet available 
* realism.” 


FANE ACOUSTICS LIMITED 


BATLEY YORKSHIRE 


OctroBER, 1Y 


COMMUNICATIONS RECEIVER B28 
(MARCONI CRIO0) 


PRICE—ONLY £21 


Later Model with Noise Suppressor £25 


Carriage England and Wales 30/-. Send S.A.E. for further details. 


COMMUNICATIONS RECEIVERS R-I1SSB 


A first class 10 valve Communication and D/F receiver, covering 75 Kc/s. te 
18 Mics. (16.2-4,000 m.) in 5 bands. The large scale and superior dual 
ratio slow-motion drive make tuning easy, and the R.F. stage and 2 |.F. 
stages ensure world-wide reception. ALL the receivers we sel! have been 
thoroughly overhauled and completely re-aligned, and are in first class 
order, ONLY €7/19/6 

ALSO available, R-| 155-N as above, but has 1.5 to 3 Mc/s. (100-200 m.) in 
place of the 75-200 Kc/s. band. ONLY £€12/19/6. 


A.C. MAINS POWER PACK OUTPUT STAGE 
In handsome black-crackled steel cabinet to match the R-1155. Fitted with 
Bin. speaker. Just PLUG IN and switch on! Only the finest quality com- 
ponents ere used, and we guarantee OUR power packs for 6 months 
ONLY €6/10/-. Deduct 10/- when purchasing receiver and power unit 
together Send S.A.E. for further details, or 1/3 for 14 page illustrated 
booklet giving technical data and circuits etc. (FREE with each receiver.) 
Add 10/6 carriage for receiver, 5/- for power unit. 


HALLICRAFTER SX-24 RECEIVERS 


Covers from 540 Kc/s. to 44 Mc/s. in 5 bands. With separate bandspread 
tuning, variable selectivity crystal fileer, B.F.O., “S" meter, noise limiter 
etc or 117-230v. A.C. mains. In perfect working order and first class 
eondition. 25. Carr. 10/- 


RCA AR-88 SPEAKERS 


A high quality 3 ohm unit fitted into heavy gauge black crackled 
stee! cabinet, size 104 x 114 x 6in. Fitted with rubber feet and 
éfc. lead ideal for extension speaker, CRIOO, etc. in original 
cartons, BRAND NEW. 45/-. Post 3/6 


AR-68. D AND LF. SUPERB CONDITION. NOW IN STOCK. 


a ’ 
wa’ Q’Ser 
ae ) (BC-453) 


This Command Receiver 
covers 190-550 Ke/s.-(I.F 
85 Kc/s.) and is ideal 
for double superhet con- 
version etc. Supplied 
BRAND NEW in orig- 
inal cartons, with all 6 
valves and CIRCUIT. 
89/6. Post 3/6. 


MARCONI 
VALVE 
VOLTMETERS 


Ranges: 0 to 1.5, 5, 15, 
50, and 150 volts. Fitted 
with probe unit for RF 
measurements. Cc. 
mains operation. In good 
condition and working 
order. A laboratory 
instrument for ONLY 
aB/iW/6. Carr. 7/6. 


WIRELESS WORLD 


CRYSTAL CALIBRATOR 
No. 10. Consists of 500 Ke/s. 
crystal oscillator and a variable 
250-500 Kc/s. heterodyne oscil- 
lator This enables ai! inter- 
mediate frequencies between 
500 Kc/s. and 10 Mc/s. to be 
produced. These frequencies are 
indicated on the calibrated scale. 
The calibrator may actually be 
used .up to 30 Mc/s. The unit 
uses a CV-286 neon modulator, 
1T4 crystal osc., [T4 het. osc., 
and IRS mixer. Operates from 
300 v. IS mi/a., and i2v. O3A., 
but can be easily modified for 
120v and) =61.4¥ working. 
Size 7» 74 4in In first class 
condition, complete with valves, 
crystal, instruction manual and 
circuit One of our “best 
buys” at ONLY 59/6. Post 3/6 


RCA HF SWEEP GENERATORS 


Laboratory type 
equipment designed 
for alignment of wide 
band RF and IF 
amplifiers Com- 
prises generator and 
regulated power sup- 
ply unit each housed 
in grey crackled steel 
case 17 x 10 * I2in. 
Centre Frequency 
5-65 Mc/s Sweep 
width 02-20 Me/s. 
Marker oscillator 
frequency 5-70 Mc/s. 
Operates from 105- 
125/210-230 v. A.C. 
Mains Complete 
BRAND NEW condition, 


with 13 valves and Technical handbook. 
439/10/-. Carr. 10/-. 


RCP 20 RANGE TESTMETERS 
1,000 ohms per volt, 400 micro- 


amp basic movement 
A.C. VOLTS 
2 5 v 


5 Vv 
RESISTANCE 
00 ohms 
100k. ohms 

| megohm 
DECIBELS 
—I0 to + 69 


In light oak case 64 6x 44in., 
including lid Complete with 
test leads and prods, internal 
battery, and instructions manual 
ALL BRAND NEW and tested 
Post 2/6 

LIMITED NUMBER 79/6. 


DECADE RESISTANCE BOXES. Type 750L 

Daven Co., U.S.A. Five decades ig to II!, 1100. In oak cases with 

aluminium top and wore wa hg NEW. €10/10/-. Post 3/6. 
MINIATURE RELAYS BRAND NEW AND BOXED) 

G.E.C. sealed, wire ends, 670 —— 2 H/D makes, M1099 15/- 

G.E.C. sealed, wire ends, 670 ohms. 4 C/overs, platinum, M1092 19/6 

G.E.C. sealed, wire ends, 5000 ohms 2 C/overs, platinum, M1052 7/6 

S.T.C. size 14» tin. 250 ohms. 3 ° ame, double contacts é 

Siemens High aneed iK IK ohms. 10/6 
FURZEHILL BEAT FREQUENCY. “OSCILLATOR No. § 

Push-pull output 0-10,000 c/s. ne . 

of 0-5 v. at 10 ohms or 0-50 v. Re 

at 600 ohms, monitored by 

2sin. M/C meter. Incorporates 

set-zero control and 50 c/s 

check. Operates from 100- 

250 v. 50 c/s. mains. In hand- 

some instrument case, 17) 

9x Ilin. Despatched in cransit < 

case, in perfect condition,, 

tested, complete with 7 valves, y 

circuit and instructions A 

laboratory instrument for 


ONLY €12/10/-. Carr. 10/- 


CHARLES BRITAIN (Radio) LTD. 


1! UPPER SAINT MARTIN’S LANE 
LONDON, W.C.2 TEMple Bar 0545 


One Minute from Leicester Sq. Statien. (Up pp may ond =) 


Shop Hours: 9-6 p.m. (9-1 p.m. redey.) Open ail dey Sewr 


Manufactured by 
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,ALL BAND RECEIVER R. 


AMATEUR—SHIPPING—BROADCAST 


_seeeeeeeeeee-e-e,eeese-seseseee™ 
Sl 


This magnificent 9-valve 3-wave band receiver gives world-wide receptix 

17 Mc/s (18-250 metres). The sensitivity is | microvolt on C.W., and 2-6 m 
on R.T. Panel controls include Bandwidth switch ('" Wide’ or ** Narrow 
of AVC and BFO, Audio Filter, R.F. Gain, Aerial Trimmer. Has built-i 

with internal speaker. Headphones sockets. Incorporates internal A.C. m 
unit (100-250 v. A.C.) and 12 volts D.C. Vibrator pack. Size 24 x 13 =x 17 
sets are extensively tested prior to despatch 


SUPPLIED COMPLETE AND READY FOR IMMEDIATE USE 


MODEL |. Sli MODEL 2 ° 
appearance Mendy oe £8.1 0.0 ~via gg . - £1 0.10.0 


pwooww we ww, 


4 
4 
4 
¢ 
Carr. 20/— (England and Wales), rest of U.K. extra ; 4 
A SS eS ES eS eS SS Se eS cc SS eS ce SS Se eS —¢ 
) PRC/6 F.M. HANDIE TALKIE | POCKET MULTI- ; ETCH YOUR Own ( 
A miniature, low powered battery : range. 6/30/120 PRINTED CIRCUITS { 
operated, |3-valve Transmitter/Receiver TEST METER —_ 300 1200v A.C quickly and speedily at home with an 4 
designed for the reception and trans ditto D.C. O-1k Etch-Your-Own kit Comprises over 
mission of F.M. signals over the frequen LIST PRICE ) 0-1 megoh 60 sq. ins. of laminate and enough chemi- 4 
) range of 47-55.4 Mc/s, requiring no skill £6 19.6 . cals to make dozens of printed circuits. ¢ 
whatsoever for their operatior : - ¥ Highest quality materials, easy to use and 4 
‘ set is adjustable to operate on any ‘ OUR PRICE = Pen 64- safe to handle. No special skill required— , 
43 channels with 200 Kce/s separation ‘ ) DS, > ranges 3x | any mistakes can be corrected before 
) The PRC-6 is directly crystal controlled £4 7 6 44 x Igin. Large etch ing. Can be completed in one hour. ¢ 
during reception and indirectly con es 4 clear dial leads Fully guaranteed and complete with in- 2 
trolled during transmission The ear Saving You P OUR PRICE | struction book. ONLY 19/6. P. & P. 1/6 
phone and microphone units project from . 
h p g £4/7/6 ‘ BRAND NEW VARIABLE TRANS- 4 
» the housing and are so spaced that when 2 Fe . P. & P. 2/6 FORMERS Variac. Input 230 volts { 
he unit is held with the earphone against Output 0-240 volts, 5 amps. Brand new, 
t phone ag ( 
the e t icrophon n the proper vly €8. Carr. 12/6 
pesision 6 akon. Gone ‘ CONVERT TO V.H.F. U. s. A. Bc 312 RECEIVERS. 9-valve ( 
switch, volume control and push ¢ minutes you can extend uperhet Receiver plus Rectifier with ¢ 
) Switch There is no limitation of the the frequency of your receiver built in 12 v 4 
number of sets that can be operated to to — V.H + Ra using our | tuneable ant. ckt. and 2 R.F. stages give 
ether in the same net Dimensions a ew Vv Convertors 0.5-1.5 uv sensitivity for 10 M.W. out- 
; Fagin high x 4din. depth x 44in. lengtt 26 covers 50-65 Mc/s, vernier | put. Phase controllable crystal filter € 
, Weight 3)lb. less batteries, 64/b. approx . rated tuning, 20/-. R.F. 25 gives selectivity. Best bandspread and 4 
with batteries. £48 per pair . overs 40-50 Mc/s, oo logging. Vernier knob as 90:1 and fast P 
A.R.C. — 5 VHF RECEIVER. {00 tuning, 8/6. Circuits supplied. | knob 25:1 ratio. Log scale and the band 
Y 156 Mc/s. The smallest V.H.F. Receiver P. & P. 3/6 on each being tuned appear on dial (1.5-18 Mc/s 4 
ever made, only I4in ’ : on 6 Bands) 6CS5 oscillates 470 ke/s ¢ 
weight !4ib. The ARC v COMPLETE MORSE above R.F. on Ist 3 bands, below on upper. 
‘ superat, eryetnl controled on 4 channels TRAINING nelapaehel : ; 6L7 mixer, 2- wa hy F.s od Ba , a c. 
ween > c/s ‘ , s pitch controtiadle oscillator, 
1 - Mc/s Audio output hms aie 6F6 and SW4 rectifier. Gain control is 4 
rand new. Limited quantity szzer head . ; . R.F. on M.V.C., A.F. on A.V.C. Power 
» ONLY 70 Carr opera pas ' supply is removable as a unit for Marine ( 
» D.M.34. America's finest little dyna ting internal batter har ee» £, or Mobile use. With — valves and ¢ 
motor offering 12 v. in with 220 v t = ag oo 3 manual. €25/10/-. Carr 4 
at 80 mA. With suppression and smoot mn portable wooden case ‘ pe S.A. TRANSMITTER .. c. 625. Cov- 
} ing mounting base. Size 44 x 2} x 2? rand new ly 12/6. Carr ring 100 to 156 Mc/s. 4-channel crystal ( 
» Original packing. ONLY 35/-. P. & P Bettery 1/6 extra / guardians using 6G6 osc., 12A6 harm. ¢ 
b U.S.A. DYNAMOTORS manufact 4 ampl., 832 harm. ampl. and driver and j 
‘ by EICOR. Input |2 v., output 400 v a HI-Fl CO-AXIAL SPEAKERS | 832 &.F. output plate—modulated by P 
180 mA. Si io 7x4 4hin. Brand « . BRAND NEW—WU.S.A. MADE. !2in. Co- | P-P _12A6s which are transformer coupled 
gh 3/6 . axial Speaker The woofer uses 6.8 oz. | t0 6SJ7 speed amp. Supplied with circuits ¢ 
set 16/APN Used for aligr a 4 
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Alinco 5 magnet. Has 3in. tweeter and an | 2%¢_ operating gen. ONLY 25/-. P.P 5/- 
) ment, and calibration of Altimeters. Has electronic crossover network to separate | LIGHTWEIGHT HEAD SET. These 

internal vibrator supply, Audio Generat } the speaker functions. Frequency response H.S.30 phones are the smallest used by 
» 60-1,200 cycles, cavity tuned wavemeter 40-17,000 cycles Jutput 12 watts, im- | the U.S. Air Force. 25002 imp. using soft 
> 400-460 Mc/s complete with 6 valves, | pedance 8 ohms. ONLY 120/-. Bin., 24in. tweeter, 10 watts rubber miniature ear moulds for maxi- 
‘ 1 mA. Meter and all cables. In wooden 4, 90 P. & P. 4/— on each mum music and voice reproduction of 
‘ case. A very pd instrument offered " the finest quality Supplied free is a 

ONLY 60 Ca 1) F.M. TUNER small transformer unit with cord and plug 
VL. MOBILE “AERIAL and base, as BUILD AN % ~ impedance up to 4,000) 


5 used by Taxis, Police, etc..7/6. P&P 2/6. | With this miniature 9.72 oe a |O : 2/6 
PORTABLE TRANS/RECEIVER No. ™ Strip. Has 6 mod % Al " round, 17/6. 
18. A self-contained Trans/Receiver for ern miniature valves, |. F.T.'s . aS. I 


) Telephone and C.W r pprox etc. supplied with full F.M | ' pa etn BOX B.C. 602. Complete 
‘ T push-button control box. 4 position and 


10 miles Freq c (5 ner conversion details 
; metres) Valve line-up AR 7 Hailed by all our previous purchasers as a wonderful njoff, with dual coloured indicator for 


» AR- 8, ATP4. Complete with aerial Tuner. Brand new, only 40, P. & P. 3/6 instant channel check, in black crackle 
meter and all accessories case, 54 x 34 x IBin 


Bargain price, S/- ea 
Ox in F.M. TRANS/RECEIVERS BC620 P&P. 1/6. Two for®.. P.& P26 
. 10 ates 4ft. Bin. U.S.A. Lag pi CAR 
) PORTABLE TELEPHONES. $ nee gp there. Kg ae ily chromium plated, 
more need to shout or run about! t . ; Sa env twe of 80 of, rattlepro Complete with 
4 use our portable set with hand set different channels | '* standard pl ONLY 27/6 
built-in ringer, etc. They're light 
pact, simple to operate, and will last r 
less than a lifetime. Guaranteed to solv a “ y ake F 10 miles. Contains hroat magnet Miniature throat 
‘ any communication problem up to 3 s ’ é 14 valves. filament | carbon 3/6; No 8 eo with switch 6/6 
Brand new, complete and ready f : ‘ plate ; 
immediate use. ONLY 55 per pair and voltage meter 
] Carr. 5/- p - volume contro! 
4-3 WHIP AERIALS. /2fc., 12/6 eS mike and ‘phone | sPillable). 2 volts 16 A.H. Ideal for 
post pai 


4 
. 

; 

4 

( 

4 

, Cine roR PACKS. 12 volt input 300 , inputs. 6andi2volt | © volts and 12 volts supply. Brand new | 
( 

. 

4 

; 4 

{ 

( 

f 

: 


7 
» 
} 
4 
4 
4 
> 
4 
J 
} 
) 
4 
4 
» 
> 
4 
> 
7 


100 Ke t post pard 
cesta teas B MICROPHONES — BRAND NEW. 


+ 


alignment No. 7 mov ‘ coil 6/6. Tannoy power 
mikes only 


LEAD ACID ACCUMULATORS (un- 


supply unit and dry | Original cartons. Size 4in. x Jin. x 2in 
volts output at 150 mA. consists of 12 3 bettery case. ‘ 5/6 eac P&P 3 for 1S/~. P. & P 
) volt vibrator, 4 metal rectifiers, chokes 2 3/6. 6 for 27/6. P.& P. 5S 


and smoothing condensers. ONLY 25/-, Complete Station only £8/10/-. Carr. 20/-. U.S.A. hand | WIRELESS SETS. No. 19 Mk. I! 65/-, 
> carriage 7/ 7/6. ma} OY See Lcarr. It 10/—.— - 
Callers : "87 “TOTTENHAM. "Gt | RD., , LONDON, | w. I 
Mail orders: (DEPT. W.) 32a COPTIC STREET, 
LONDON, W.C.! 
Telephone: MUSeum 9607 
don’t own a Relda catalogue! It’s terrific and 
fully | Wius. Only 1/3. ‘ 
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COMPLETE KIT OF PARTS 


MULLARD “5-10 preampliter (decoribes 
MAIN AMPLIFIER 


STERNS strictly to 


with which an undis 
ower output © 
le obtained 
thoroughly 
ate a versatile and 
sur SPECIFIED COM 
VALVES including PARMEKO 
Power available to drive 


tra-Linear PARMEKO or 


£10.0.0 
£11.10.0 


m is 


ra 


latest | 


EMBLED and TESTED 


TRANSFO 


MULLARD'S PRE-AMPLIFIER 
TONE CONTROL UNI 


to operate with 


AMPLIFIERS, but alvof 


8 SPI 


orporater: 
¢ magnetic types 


om &@ Tape Amplifier or Pre-A 


we supp 


AND TESTED £8.0.0 


ASSEMBLED 
srance 5/- extra) 


6.6.0 
MULLARD 3-3 
MAIN AMPLIFIER 


and I 


Based entirely 


on the very 

model and 

operate with the 

PRE-AMPLIFIER 

shu ywn here) thus providing 
th. 

We 


where 


facilities saasociated 
ommend it as the 


high quality 


al 

e | wnt Tes 
ATION 

SPECIFICATION INCLUD 

specified Valves ands 
Tuning Unit 


£7.0.0 
£8.0.0 


ts 


very 

s 

mer 

irive a Radic 
ARTS 


COMPLETE 


MULLARD 5-10 
AMPLIFIER 


RME KS 


. niy 
ew MULLARD VALVES are supplied including PARMEKO 
¢ of the latest PARMEKO or PARTRIDGE ULTRA 


4FrO 
tT 


‘ wer available to drive Radio 
COMPLET 


armeko Transformer 


£11.10.0 
ASSEMBLED and TESTED £13.10.0 


Deposit 14/-, 12 months at 19/10. 
OUTPUT TRANSFORMER £1/6/0 extra 


Tuner. Pr 


Aiterna 
Hire Purchase t 
ABOVE inoorp GE 


ng PARTRI 


PORATING 


mpi 


WIRELESS WoRLD 


Designed by MULLARD—presented by 


specification 


DESIGNS 
FOR THE 
HOME 
CONSTRUCTOR 


SPECIAL PRICE 
REDUCTIONS 


THE COMPLETE KIT OF PARTS to build both the 
MAIN AMPLIFIER and the 2-stage PRE-AMPLI- 


FIER-CONTROL £12. 10.0 


) THE COMPLETE KIT OF PARTS to build both the 
if MAIN AMPLIFIER and the 

2-8TAGE PRE-AMPLIFIER-CONTROL 

UNIT £16. 15.0 

*ALL PRICES QUOTED FOR THE “ 5-10” UB- 

JECT TO £1/6/OBXTRA IF THE PARTRIDOS TRANP 

18 REQUIRED 


(a) THE 3-3” and the 2-STAGE 
both ASSEMBLED and T ESTED 


eek 


ABOVE 
PARTRIDGE 
RMEK £160 


INCOE 


a 


ifier 


UNIT 


t 


PRE-AMPLIFIER 


Ve 
TERMS 

£1/2'0 ” pat 
if -10 anc 

Ky ASSRUDL ED and 


DEP mnthly payments of 
payments of 1 


4 
PRE-AMPLIFIER 


. Y TERMS DEP. £3/16/0 and 12 monthly payments ~ 
$2 17% or DEP. 26/60 and 12 monthly payments of 


um 
monthly 

the 2-#TAGE 

TESTED 


When ordering please include an extra 7 6 to cover the 
cost of carriage and insurance 


THE COMPLETE 
ASSEMBLY MAN- 
UAL AVAILABLE 
FOR 16. 


COMPLETE 
MULLARD 3-3 


A VERY HIGH QUALITY AMPLIFIER 
DEVELOPED FROM THE VERY POPt 

LAR 3-VALVE 3-WATT AMPLIFIER 
DESIGNED IN THE MULLARD LABOR 


ATORIES, 
Price for COMPLETE KIT £7 
OF PARTS -10.0 
(Pius 66 carriage and insurance). 
Alternatively supplied ASSEMBLED and FULLY 
TESTED (Pius 6/6 carriage and insurance) £8.19.6 
H.P. Terms Deposit £2 and 8 monthly payments of @1 
the MULLARD ifleation including supply of epecified com 
PARMEKO OU TPUT TRANSFORMER. We also include switched 
records plus @ Radio position. Extra power to drive a Radio Tuning 


Our kit is comy 
pone valves and 
inpute for 78 and L.P 
Unit is also available 


Model 3-3 M/S 


DUAL “3-3” 
MAIN AMPLIFIER 


MAIN 


DUAL CHANNEL 
PRE-AMPLIFIER 


AMPLI 


MONAUBAL 


OF PARTS £10.0.0 
AND TESTED £44 15.6 


2 months at 17/4. ~~ 
and together with our PREAMP. 
inatallation. 


MPLETE KIT 


ASSEMBLE 


nel 


very effectively 


COMPLETE 
STEREO AMPLIFIER meets the 


ynality DUAL CHANNEL 
FIER 


ir rants £8.10.0 
*  £10.10.0 


incorporated ta 
ended output stage 

P is 300 m/volta, there- 
wed with most STEREO Crystal Pick Ups, or Radio Tuning Units, an 
2 Watts per channe! is achieved, or amilarly when switched to MONAURAL 
position a combined output of 4 Watts is produced. 


ut ¢ 


AMF 


v 


* 
mangle 


. es are 
CLASS 


A 


senaitivity 


This 


tw 


model 


2-Valve 


incorporates 
Pre- Amplifiers 
leacribed above) combined 
into a Single Unit enabling 
t to be used for both 
#eTEREOPHONIC MONAURAL operation. It is de 
signed primarily to operate with our range of MULLARD 
MAIN AMPLIFIERS bat w operate equally well 
with any make of Amy “$1210.0. 
PRICE COMPLETE KIT i £12.1 Alternatively ASSEMBLED 
OF PARTS AND TESTED 
HP. Terme £23 Deposit and 12 months of £1/2:0 
Perfectly suitable for MONAURAL Only operation, with one 
Amplifier to which the second Main Amplifier can at any 
providing for both STEREO or MONAURAL reproduction 
Recommended combination for @TERKO operation. 
The DUAL CHANNEL PRE-AMPLIFIER together with the Dual 
AMPLIFIER 
(b) The DUAL CHANNEL PRE-AMPLIPIER together with two * 
PIERS 
Leaflet 


£15.0.0 


“3/3” ot one "5/10" MAIN 
ume be added thus very easily 


a) 3/3” MAIN 
5/10" MAIN AMPLI- 
Assembiey Manual ie available for 2/6 or send 6.A.E. for Descriptive 


New HIGH 
pplied 


Only 
are eu 


GRADE ~ semes Componente aod MULLARD VALVES 


no all these mode 


LEAFLETS are 
ASSEMBLY MANUALS containing 
and practices! Drawings, etc., are available at 1/6 each. 


STERN RADIO LTD. 


FLEE 


Please enclose 5.A.E. if ILLUSTRATED end 
required . . rnatively COMPLETE 
component Price 


FLEET ST 
LONDON, £ 


4 


er 


WIRELESS WORLD OctToser, 1959 


« i - ) : a ach Model incorpor- 
‘ 71 Ww le [ ly ¥ Be 


(described opposite), 
thus ensuring truly 
“ Hi-Fi’ recoré and 


TAPE RECORDERS \aeme | teens 


BEFORE YOU BUY—HEAR THESE * | : 
RECORDERS, THEY ARE COMPARABLE | 19g All prices quoted pro- 


vide 


TO THE MUCH HIGHER PRICED mr PLETE RECORDER 
MODELS — AND THEN <m = MICROBHONE. and 


Take Yi our Pick 


MODEL CRIS. | tes the New COLLARO 
** STUDIO "* TWIN TRAC K 3-speed Deck £41 0 0 te 

i 1 ach  €3/0/2. There are no “better 
H.P. Terms: Deposit £8/4/- 4 12 months o value for money” Tape 
MODEL CR3/T rates the very popular 3-speed COLLARO eee an —— 
Mk. iV ‘* TRANSCRI PTOR Dec hich has both mar you can 
upper and lower tape trac £49.10.0 & call and hear them— 
H.P. Terms: Deposit £9 18) -and | ths of £3/12/7 ; = a fully 
MODEL TR3/Mk. Vi. incorporates the New TRU $49 10.0 escriptive leafiets. 
VOX Mk. Vi TWIN TRACK 2-speed Tape Deck 
HP. Terms ms: Deposit £9/18/- and 12 months of €3/12/7. 


It is CHEAPER and BETTER TO REPLACE YOUR OLD CHASSIS and GRAM UNIT 
! ! RECORD PLAYERS ! ! ! ! RADIOGRAM CHASSIS ! 


The LATEST MODELS are in Stock. Many at REDUCED PRICES!!! The mot complete “STEREO TWELVE” - ~ - - £37.16.8 
Send 8.A.E. for ILLUSTRATED LEAFLET és Se i ee ee Oe eee er ee eS ee eee 


j RON 2 12 watts for Momanral 

— , / ARMSTR NG ' “JUBILEE 2 Oe Se ---. £29.8.8 
B.S.R. MONARCH ('A* 4-« Mixer $6 12 6 . " An AM/FM chase t ab-pull ovipee nese peeting 6 watts 
Autochanger wit rysta . . — ARMSTRONG "AM -M STEREO ‘“ £28.7.0 
The COLLARO “ CONQUEST is . , Provision is — for oo eo and Monaura) playt ail from pore ep or tape Outputs 


ange Stu previded f naural tape recordings 

manger £7.10.0 DOE se se tw es £19.17.6 
The intent COLLA ARO \NTINENTAL . j A complete self-powered FM Tuner incorporating automatic frequency contro! 
speed MIXER Aut ‘ ~ RADIO TUNING UNITS 
op £8.10.0 bd ARMSTRONG “S.T.3"" AM/FM Tuning Units - - - - €27.6.8 
The ERW COLLA ‘ 7 : A selt-powere:i high fidelity tuner severing ful VHP medium and leng wavebands with 


aniomatie frequency contr m VA 
DULCI “H4'T” AM/FM Tuning Units - = = = = = = 623.188 
ta emenr 


A 4-waveband selif-powered high fi ' verne the VEF/PM 


Player, Mudie Un or : £9 .1 


The OOLLABO ‘ sod Single # er, Btx £6 


. : 6 plas the long, medinm and short w 

T% SEW B.8.R. ‘ ‘ PEBD £3 7 NEW HIRE PURCHASE TERMS are available o Uiusurated leaflets avad- 
MIXER AUTOCHANGI able—send 8.4.5 

CAs bake & sila ; ¢ the B.8.R. STEREO Pick-up £10 10 THE DULCI CHANNEL STEREO PREAMPLIFIERS 

GARRARD RCIzI 44 anger fitted with latest £10 0 The \: STEREO two" PREAMPLIFIER 

Oryetal Piek-u 


B.S.R. Model TI d-speed « er ' uplete . £4 
yard aad gor srarsiely tor 1/186 7 SPECIAL CASH ONLY OFFER !! 


ove &- extra This very attractive PORTABLE AMPLIFIER CASE 
together wit od quality GRAM AMPLIFIER an 
HIGH FIDELITY UNITS IN STOCK matched P.M. SPEAKER. ALL FOR ONLY 887 & 
The latest GARRARD TRANSCRIPTION MOTOR “301 ' £23.18.4 sande al & Gakes Elen tein <p 
Wh Strebosmpical roarked turat e omeite af 2-s i t ating 
Tee new GARRARD Mode AHP High Quality Single Resord arn gdh Ty aE RT 
yer fitted with the latest 7 3 pick wm and 6.0.8 . tonnes tr ngge dR 
Pe » Y } ceomincdat - 
GARRARD mows TA MK. TI Single Ke layer fitted with S18. 7.6 any make of Ant ; (ig attractive! 
out ( £8 10 0 fumhed rey wr Rexime—-WER ALSO 


ryste. 
The GARRARD TPA. iz TRANSCRIPTIO IN PICK-UP ARM is available separately SUPPLY SBPARATBLY 
of WRA Uryelal 


a) The 2-stage (plus Reetifier ee ry 
SIRE PURCHASE TERMS avaiable on al) waite £8.19/6 and ever “I 


. ») The PORTABLE CARRYING cass 
STERN’S MK Ii * fidelity a3 Curringe an 


F.M. TUNING UNIT ~p ¢) 6hin. P.M. SPRAKER 18 pauranee 4/- extr 


a rc £14.5.0 5 ~ t!HOME CONSTRUCTORS !! 


TY = Un A RANGE OF “ EASY TO ASSEMBLE” PREFABRICATED CABINETS 

: . : : Designed by the WB STBNTORIAN “ COMPANY for Leeds 

VALYE LINE visin on : - tems ar to aceommodate high-quality equipment 

EF es o- EF 2 Ew “ Cabinets containing the rery sucesastu 

pus 2 type O.A ee hatin Taner elie ont ty repreduction and are well reeoramen led ol on Medate 

wantin A allt yeni « > : a ether cts sactive tegh-quality Amplifiers. Preamplifiers, Tanning Unite, Resor! Player, ete AN medals 

w ~ ye many @ ‘ rice Power eensumptier are very easily aeseumbied, in fact only a screwdriver is required 

te onty 1.5 ainpes & ’ Fully Ulustrated jeaflete are available mcluding complete spevifications of the various 
& 


HOME CONSTRUCTORS! STREXTORIAN RA ERY Please enclose 6.A 

YOU CAN BUILD THIS TUNING UT? FOR ONLY £10.10.0 vee see ii oo OAR BATTERY OHARGER 
5/- cary. and ine —- - : A COMPLETES KIT OF 

Piense send 8.A.K, for fully dieser et, or the Assembly Mannal is available fer 1/6. PRICE ASSEMBLED 213.10.0 | tases vor amr 4 ©- 8.19.6 


SPECIAL CASH ONLY BARGAIN | S=#2 iit orm, an70 mc moe oe Svan beeen aa 


yments of 1410 
me ALTERNATIVELY THE COMPLETE 

bulk purchase enables us te offer this very useful SOME 6CORGTRUCTORS EIY tS 
INTERCOM SET or BABY ALARM 7e oniy £5.5.0 available for $9/10/6 (earr. and ime 
is 6 - emtre 


STERN RADIO LTD. 1 & "5 Feet st. London, €.c.s 


Telephone. FLEET STREET 5$812/3/4 
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A SELECTION OF 


HIGH FIDELITY 


PORTABLE TAPE 
PREAMPLIFIERS 
Adds “‘ Hi Fi’’ Tape Record- 
ing to your existing Audio 
Installation. 
IN ALL MODELS WE 
INCORPORATE THE 
TYPE “C” 
PREAMPLIFIER 
and offer it complete in portable case with . . . 
The new “‘COLLARO" STUDIO 3 Speed Deck. De- 
posit: £7/6/-. 12 months £2/13/6 £36 10 0 
) The COLLARO Mk. IV * en ag "3 Speed Deck 
Deposit: £8/6/0. 12 months £3/0 £41.10.0 
The New TRUVOX Mk. Vi Tape eck. Deposit: £8/14/-. 
12 months €3/3/10 , . £43.10.0 
The BRENELL Mk. V_3 Speed Deck. Deposit: £10/6/-. 
12 months €3/15/7 £51.10.0 
The WEARITE MODEL 4A Tape Deck. Deposit 12/4). 
12 months €4/9/5 
STERNS—MULLARD TYPE ‘‘C"’ 
TAPE PRE-AMPLIFIER—ERASE UNIT 
INCORPORATING THE 
NEW FERROXCUBE POT 
CORE PUSH-PULL OSCIL- 
LATOR and 3 SPEED TREBLE 
EQUALISATION by means 
of the latest FERRO XCUBE 
®OT CORE INDUCTOR. 
PRICES INCLUDING SPORANS Se aoe SUPPLY UNIT 
COMPLETE KIT AND 
OF PARTS £14 ° 0 ® 0 TESTED £17 . 0 ° 0 
Deposit €£3/8/— and 12 months of €1/4/11. Assembled unit only 
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR 
£11.15. 0 anc £214. 10.0 respectively. (Carr. and ins. 5/- extra) 
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual. 
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED 
We present this ‘‘ Hi-Fi'’ Pre-amplifier strictly to Mullard’s specification 
etc., incorporating ONLY NEW HIGH GRADE COMPONENTS and the 
SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF- 
CONTAINED UNIT, all components and valves being contained in a well 
ventilated Box—Chassis neatly finished in Hammered gold with a very 
attractively engraved PERSPEX FRONT PANEL. 
“FOR PERMANENT HIGH | QUALITY ‘INSTALLATIONS 
WE ALSO OFFER (excluding Case) the following 
) The COLLARO Mk. IV TAPE DECK and the MULLARD 
TYPE ‘C’’ PREAMPLIFIER & Power Unit assembled, tested £35.0.0 
H.P Cooesie 7 oP 12 —_ ae ove 
As in (a) above but the Type ‘‘C’’ supplied as L 
KIT OF PARTS £32.0.0 
The TRUVOX Mk. Vi TAPE DECK and the assembled 
Type ‘‘C "’ Preamplifier and Power Unit £40.0.0 
H.P my 3 0/0 and 12 months 2/108 
) As above but the Type “‘C "’ supplied as complete Ki 
OF PARTS £36.10.0 
The BRENELL Mk. V DECK and the ‘assembled Type 
C " PREAMPLIFIER and POWER UNIT. £46.0.0 
H.P. Deposit £9/4/- and 12 months £3/7/6. . 
As above but the Type ‘‘C "* supplied as complete K/ 
OF PARTS F : £43.0.0 
) The WEARITE 4A DECK with Type “C"’ 
and tested £56.0.0 


assembled 


H.P. Deposit £11/4/0 and 12 months eat. 
(Carriage and insurance on above quotes 


PLEASE ENCLOSE S.A.6. WITH ALL CORRESPONDENCE, 


STERN RADIO LTD. 


109 & 115 FLEET ST., LONDON, E.C.4 
FLEET STREET 5812/3/4 


Teiephone 


WIRELESS WORLD 


“ Os “fidelity” 


TAPE EQUITMERS 


THE FINEST RANGE OF 
TAPE EQUIPMENT 
FOR THE 
HOME CONSTRUCTOR 


YOU CAN BUILD 
A COMPLETE 
HIGH QUALITY 
RECORDER 
< LIKE THIS 
ror £39.15.0 


WE OFFER THIS SELECTION 
(a) The COLLARO Mk. IV TAPE DECK with the assembled ° £34. 10. 0 


and tested o~ TR3 Amplifier ..... at ‘aia 
H.P. Deposit £6/18/- and | months / 
(b) As above but the HF/TR3 supplied as KIT OF PARTS.. £30. 15. 0 
NOTE: Messrs. Collaro when supplying the Mk. IV Deck do not wire 
up the Deck Switch backs. We will do this for £1 or supply a wiring 
diagram to the Home constructor. 
(c) The TRUVOX Mk. Vi TAPE DECK with the assembied 
and tested HF/TR3 amplifier ‘ 
H.P. Deposit €7/18/— and n months Q/i7/11. 
(d) As above but the HF/TR3 supplied as KIT OF PARTS 
(e) The BRENELL Mk. V DECK with the assembled and tested 
HF/TR3 amplifier 
H.P. Deposit £9 and 12 months £3/6)- 
(f) As above but the HF/TR3 supplied as KIT OF P. RTS... 
(g) The PORTABLE CASE illustrated here (€5), 1|,200ft. 
EMITAPE (35/—), ACOS CRYSTAL MIKE (35/-), ROLA 
10 x 6in. LOUDSPEAKER (30/-) ALL FOR 
Carriage and In Insurance on ea: each at above 10). - extra. 


£36.0.0 
£45.0.0 
- £41.10.0 


THE MODEL HF/TR3 TAPE AMPLIFIER 


Incorporating 

3-SPEED TREBLE EQUALISATION 

by means of the latest FERROX- 

ooo ng Ae egy TOR. 
i] for L j 

KIT OF PARTS £12/15/- 


ASSEMBLED j 
STED £16/10/- 
Deposit 

£3/6/6 and 12 months at €1/4/2 
A very high quality amplifier based on the very successful Ty ee 
design completed in the MULLARD LABORATORIES ONLY N&W 
HIGH-GRADE COMPONENTS are incorporated including MULLARD 
VALVES and a GILSON OUTPUT TRANSFORMER .. . other features are: 
Magic Eye Recording Head Indicator—Effective Tone Control—Monitoring 
and Extension Speaker Sockets—has own Power Supply and can be used as 
independent Amplifier for direct reproduction of Gram. Records or from 
Radio Tuner. Overall size |! x 6 x 6in.—Truvox—Collaro—or Breneli— 
please + specify w which Send S Ss AE E for leaflet or 2/6 for for Assembly Manual. 


"WE fe HAVE T THE NEW Ni SPEED TWIN TRACK 
TRUVOX Mk. VI Tape Deck in stock £26.5.0 Deposit <5.5.0 | 


it concorporates PRECISION REV. COUNTER and PAUSE CONTROL 
and operates at 3] and 7} inch/sec. speeds. it fully maintains the general 
high standard of all Truvox equipment, introducing refinements in 
appearance and ensures high quality recordin te accurate timing and editing. 
The very popular COLLARO Mk. IV RANSCRIPTOR " and the 
BRENELL Mk. V Decks are also available from stock. 


‘‘MONARDECK”’ 


INCORPORATING A CORRECTLY MATCH- 

ED PREAMPLIFIER PRICE 

Deposit €3/12/-. 12 months £17.17.0 

€1/6/2. (Carr. and ins. 10/-). 

Designed to operate through the Pick-up 

Sockets of the standard RADIO RECEIVER 

through which first-class results are obtained It 

consists of a single speed Twin Track Tape Deck, 

incorporating matched Preamplifier, and operates at 34 in./sec. speed 
it uses Sin. Tape Spools thus providing up to 14 hours’ playing time on 
L.P. Tapes or | hour on the standard Sin. Tape Spools. | 

The equipment is supplied fully tested and comp bled on an 
attractive wood plinth. it can therefore be ok " directly inte 
an existing cabinet and only requires connections to the mains supply 


and the Pick-up Sockets, for which purposes “‘ floating’ leads are 
incorporated on the Preamplifier. 
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AMPLIFIER N24 


Manufactured for the Admiralty in 1952 by Burndept, this 
utilises 4 valves, | each 5Z4G, 6V6G, 6J7G, 6)5G, and high 
quality components such as “C"’ Core Transformers and Block 
Paper Smoothing Condensers. Has A.C. Mains Pack for 
nominal 110/230 volts. Provision for 600 ohms or High Imped- 
ance Input, and has Output to 600 ohm Line. For normal use 
only requires changing Output Transformer. Can be used for 
Speech of Music, giving High Quality Reproduction. Output 
approximately 4 watts. Enclosed in metal case, and designed 
for Standard |9in. Rack Mounting, having grey front panel size 
19in. x Jin. with Chromium Handles. All connections to rear 
panel, front having On/Off" Switch, Gain Control, Indicator 
Light, Fuses and Valves Inspection Panel. BRAND NEW IN 
MAKER'S PACKING. ONLY £€4/9/6 (carriage 10/6) 


AIRBORNE | | CRYSTAL 
TRANSMITTER | | CALIBRATOR 
RECEIVER | | No. 10 


Type 1986 | A superb Crystal Controlled 
Wavemeter just released by 
A mobile 10 channel the Minister of Supply. Has 
crystal controlled V.H.F. | directly calibrated dial for 
Tx./Rx. covering 124.5/ nominal coverage of 1.5- 
156 Mc/s | 10.0 Mc/s. but may actually 
LF. Bandwidth 23 Ke/s. be used from 500 Kc/s. up 
Complete (less external to 30 Mc/s. Complete with 
attachments), in metal SOO Kc/s. Crystal, 2 valves 
case, with all valves and | type IT4, | of IRS and |! of 
24 volt rotary power CV286 (Neon Stabiliser), and 
unit. Circuit supplied. | Instruction Book Size 
Used but in first-class | 7ins. x 7}ins. x 4ins., weight 
condition Sibs. Used but in first class 
ONLY £6/19/6 condition ONLY €2/19/6 
(carriage etc., 10/6) | | ee 3/6) 


HARRIS ELECTRONICS (LONDON) LTD. 


Now ... in yourown home, LEARN 


KADIO = TELEWISION 
“Tie wine seer] — TAL ECTIRON IGS 
career ahead of him.” | Valuable FREE Book shows how E.M.lI. 


Institutes School of Electronics can train you for today’s 
wonderful opportunities 


Radio, Television and Electronics provide a new and exciting field of opportunity for the trained 
man—high pay, fascinating work, a prosperous future—vor if you prefer it—independence in your 
ywn business. And, if you are trained at home by E.M.l1. Institutes School of Electronics, you will 
¢ in the hands of specialists who know just what is needed and the quickest way to get you ready for 
one of the ever-growing number of fine jobs open to trained electronics-men. Whether you are a 
mplete beginner or an advanced studer ut with an examination in mind, E.M.I. Institutes School 
: . f Electronics has a Course exactly suited to your needs—with or without practical equipment— 
Practical Radio rom electricity and magnetism to automation techniques 
Radio & Television 


Practical TE aa We definitely Guarantee FREE BOOK TSE POST NOW ; g 
Electronics Engineering NO PASS—NO FEE ba Piease send me a free copy of your “ Guide to ait 


Automation . : Careers in Electronics 
Basic Practical and Theo- Full details of the Courses, Practical 
retic Courses for begin- Equipment, convenient monthly pay- NAME 
ners in Radio, T.V., Elec- een. our Employment ped Advisory 
tronics, etc. epts. and much other helpful infor- 
AM.Bric.. R.E. mation is given in our Guide to @ ADDRESS 
City & Guilds Radio Careers in Electronics. Write for 
your copy today. There is no obliga- 
tion and the book will be sent to you [J Subject or Exam of interest 


i quite free of charge ae BSeGesepeeeaeaagun = 
“NO PASS—NO FEE" _ 


E.M.. INSTITOTES 


SCHOOL OF ELECTRONICS 


he Specialist Electronics Division of the British Institute of Engineering Technology. 


(Dept. SF /22) COLLEGE HOUSE, 29-31 WRIGHT’S LANE, KENSINGTON, LONDON, W.8. 
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OSCILLOSCOPE No. I! 


Made for Anti-Aircraft Command by A. C. Cossor in 1952, 
this is a First Grade L.F. Oscilloscope incorporating a 
Hard Valve Time Base, with existing speeds of |-5-40 
milliseconds, but is easily converted at a cost of a few 
shillings to produce speeds of 3 cycles per second to 
30 kc/s. Has High Class Amplifier with Fine and Coarse 
gain controls, plus Brightness and Focus controls, and 
X and Y shifts. Conservatively rated Mains Power Pack 
is for nominal 115 v. and 230 v. input, and is adequately 
fuse protected in ali circuits. Tube employed is 2jin 
a ‘Stag ACRIO. Will make up into an ideal workshop or servicing 
P DBO , : : oscilloscope. Has grey and black engraved front panel 
a foxy w. ' 3 4 size 19in. x 7in., depth of unit being !2in. Ilustraced, in 
a — i heavy steel transit case in which it can be used, or removed 
on a n : i, for standard 19in. rack mounting. Complete with leads 
zepamen _ 3 and suggested modification data BRAND NEW, 
ONLY €12/10/-, (carriage 15/-) 


COMMAND RECEIVER The TRIPLETT UNIVERSAL TEST METER. Made 
rican BC 453 covering 190-550 by the famous American meter manufacturers 
ng 85 Ke/s. Complete with all Tcs TRANSMIT TERS Size 7} x 6) « Gfin., and imoorporates « 
r Size 11 + = Sins The renowned American TCS Model designed by the Collins unique tilting bakelite container size 5) x 
+ 5 ? 0 2. 
. MAKER CARTONS Company for static or mobile use Covers 1.5-12.0 me/s. in 3)in., which bas two meters, a 25,000 ohms 
ONLY 6 3 1 j abe on 4 4 > nf — per Volt moving coil for D.C. measurements, 
- sands, and is compile te with 4 valves, ¢ mpioying < ol 1625 in and a first grade moving iron for A. 
POWER UNITS TYPE 234. Primary 200/250 v P.A. Stage, 1 each of 1625 in Buffer and Modulator Stages, and Resistance up to 40 Megohma, A.C 
) le 6 25 ”) mA., and 3 of 12A6 in Oscillator Stage Provision for VFO or Crystal Volts to 1,000, D.C. Current to 250 mA., and 
6.3 4 ar t le For Control 4 Crystal positions Radio Telephone or Kadio also has 0-50 Microamps range. Facilities aon 
Dorma 4 z t aving -legr: q y > -_ - wen Mey measuring Condenser Capacity etc., anc 
preg dh gg hee: ae mina Has I late and Aerial Current Meters. Power Audio Output. Completely portable, with 
SEW ; sn Mena $ - equirements 12 v. I T and 400 v. HT. Im black crackle case, protective face cover Complete with leads 
size 11x 13x11 in. New Condition internally, but externally batteries, and instructions Fully re-con 
MARCONI SIGNAL GENERATOR TP-517-F/1 store soiled. ONLY 87/19/6 (Carr., etc. 15/-) ditioned. ONLY €12/10/- (post, ete. 5/-) 
Cover 10-18 Me/s 58 Mc/s. and 150-300 We can also supply the TCS RECEIVER, which matches the 
lition, with charts Transmitter in size and appearance, and covers similar frequen- RCA Sin. P.M. SPEAKER, in heavy black 
espatch. Complete with power cies. Complete with 7 valves, 1 each of 12SA7 and 12SQ7, crackled meta! case, designed for use with AK 88 
al A.C. mains. ONLY €12/10/- 2 of 12A6 and 3 of 12SK7. Power Requirements 12 v. LT and Receiver, or any set with 3 Ohms Output 
225 v. HT. In first class Condition. ONLY 810/10/0 (carriage ONLY @8h (Fees 3 » eaten CARTONS 
TAPPED TRANSFORMER. Normal primary, TT , bie D or ® Unit. 7 210818 fer 12 volt 
delive 0 v. 2 amps hich ) 1¢ double Dynamotor Power Unit, Type 2 or 12 volts 
oon ew i ; live ax ee ao 998 CANADIAN MOVING COIL PHONES. Low 
btai v.49 v., a. operation, delivering 400 v. for Transmitter and 225 v. for + 
12 v.. 15 vv. 18 a v.. MY t Receiver, is available at 812/10/- ( te.. 15/-) resistance, fitted noise excluding chamois ear 
. ite t, ivallabile a /BU/~ (Carriage, et ! muffs, and leather covered head-band. Lead 


arriage 


ONLY 19/6 (Post 1/6) 


12 VOLTS AMERICAN DYNAMOTOR. Delis Cae © De ee SARS Eee 


: ae > ihasie RCA AR 88 RECEIVERS 

a i ae Re-conditioned and in perfect working order LF” Model, covers 75 
ar batte i 326. 140 kes. and 1.2-30 mes., ONLY €50. D” Model, covers 500 kes-31 mes BAGS TOLATENO TRARCREEE. | a, 
ONLY €55 (Carriage etc., 25/-) ai 23 
q “ provide true 1:1 Ratio from nominal 230 v 
= Seret es Rect.) with 2 9 Primary. Rated at 100 watts. BRAND NEW 


3 t ONLY 22/6 (post 2/6) 
V. (Re 
9 ty +4. OSCILLOSCOPE UNIT 

ape e tra This Ministry of Supply Monitor 61 is a First Grade Synchroscope, readily P , vn 
sel fi convertible to a General Purpose Oscilloscope. Employs 3jins. CRT type os aA. pass SSeEn. . aa 
VCR 138A and built in Mains Power Unit for 115/230 volts nominal ie bor ~ . nine " ” wted ha 
Very modern design. Full modification data supplied. Size 10}ins so aan Reon Show end tamed, OLE 

12pins. x 19in. Condition as new. ONLY €7/19/6 (carr. ete. 15/-) 30 ‘oan ae a. . au 


6 y. VIBRATOR PACKS. Output approx 


ered and smoothed 


i ON 126 


HETERODYNE FREQUENCY METERS 
TYPE — HIGH FREQUENCY A.C. VOLTMETER 


Designed and built to United States 
Navy specification, these Crystal A First Grade Moving tron 
Controlled instruments combine all Instrument with 6ins. Mirror 
the advantages of the well known Scal d 150 
BC.22! Frequency Meter, plus many —> omg @ © 
additional features which increase Volts A.C. at 400 and |,200- 
their usefulness 
% Frequency range |25-20,000 kc/s. 2,400 Cycles. in substantial 
in 2 bands Oak case with removable 
te Accuracy better than .02% in 
125-2,000 kc/s. band, and better lid, overall size Bjin. x Bin. x 
than .01% in 2,000-20,000 kc/s. Stin. Recently made for 
band 
Voltage stabilisation circuit en- , the Air Ministry, by Everett 
sures accuracy not affected by Edgcumbe, and in perfect 
power supply fluctuation. 
Separate power switches allow standby filament operation without order Brand New and 
HT supply. Unused. ONLY £7/10/-. Can 
Modulation switch enables instrument to be used as a Signal . 
Generener be supplied modified for 
Has corrector for WWYV. 50 cycles, use either 0-150 
Supplied with removable shock protection mounting. : 
Size only Bhin x Bin. x Byin. Weight Ii 4b. or 0-300 volts, 20/- extra. 
Brand New and Unused. Further details on application. 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


HARRIS ELECTRONICS 


(LONDON) LTD. 
Radio Corner, 138 Gray’s Inn Road, London, W.C.! Phone: TERMINUS 7937 


Open until | p.m. Saturdays., We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross 
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TRANGECRIPTION PICK-UP (E.M.1.s AIRBORNE TRANSMITTER A&E- 
ANGEL) Mode! 7A. Brand New and | @ GEE (BROS.) RADIO LTD. @| CHIVER. Type 1986. A mobile 10- 
Unused. Complete with L.P. head channel crystal controlled V.H.F. Tx 
fitted diamond stylus for 33) /45 r.p. ™ ‘ | Rx covering 124.5/156 Mc/s. \.P. band 
impedance | ohm at 1,000 c.p : q @ ACCUMULATORS | width 23 kc/s. Complete (less external 
tice orice, A177, JOUR PRICE | gat 12 25 0.14. Naw and unused. | setachear) in metal cae, wich 
LIMITED QUANTITY ce contin Sy nage nog | Used, but in first-class condition. ONLY 
AERIAL MAST (Army type) 32fe. | 7/6. 2 v. 100. A.W. 75 actual. Ex. | £8/10/-. Carr. paid 
high Lightweight kit comprising 10 | Govt. New and unused. Com- | SELENIUM METAL RECTIFIERS Fs 
steel screw-in sections (approx. !in. dia.) plete with carrying handle. | C | amp. 7/6; 24 v 
Complete with guys, insulators, pegs, | Size 64 x 64 =x 3}in., 15/- each. | 2 amp. 10/-; 24 v 
etc. All in canvas carrying bag Only Carr. 3/6. 3 sent for $0/-,or 6for | 24 amp. 15/-; 24 v 
a4. Carr. 7/6 4S, carr paid. Ditto 16 A.H., S/-. | 4 amp. 16/6; 24 v 

| : P.& P.2/-; 6for 2A/-. P. & P10 | 6 amp. 23/6; 24 v 

MINIATURE 58 RESISTORS {for Ditto 14 A.H., less handle, 5/- 10 amp. 40/-; 24 v . 
Transistor equipment) Values | | P. & P. 2/-; 6 for 24/-. P. & P. 10/- RECORD MEGGERS. 500 v. insulation 
available: 330 ohm, 470 ohm 680 ohm tester, 0-20 megohms. in leather case 
VARIABLE VOLTAGE TRANSFORMER. (BERCO good condition, €8. 
Regulator) Pri. 440 v. 50 cycles, sec. 0-440 v. at 6.5 amps.or | EVERSHED & VIGNOLES WEE 
| can be connected for 230 v. to give 0-230 v. at 12 armps. | 

| | MEGGER. 250 v New and unused 
330K, 470K, 750K Brand New and Unused £18/10/-. Carr. 10/-. | a © Ae Shes eek 
2.5M, 3.3M, 4.7M, 10M, 7/6 per doz HEAVY DUTY LT TRANSFORMERS. 230 v. 50 cycles, | - i 
Post 6d | pri. Il to 12.5 v. sec. at 70 amps. Also 230 v. 50 cycles pri. | TELEPHONE SETS (TELE fF’) 

yy. sec. at 35 amps. Both capable of carrying 25%, over Housed in bakelite cases, complete with 

MICROPHONE STANDS. 3 sections u Perfect condition. ONLY 115/- each, either type. | built-in ringing generators and batteries 
of IBbin. per section. Extends to 5é6in | ideal between two or more positions up 
Stands securely on 3 legs which fold 20 VA AUTO-TRANSFORMER 230/115 v. 50-60 | to practically any distance. Tested before 
together for carrying purposes. A rob cycles, by Jefferies Transformer Co., U.S.A. Perfect condition poo veg ac 70/-. & P. 3/6 
job, only 21/-. P. & P. 2/6 £20. Carr. é! sent for . arr. par 

Win, GPO. RACKS. Heevy duty | CONSTANT VOLTAGE TRANSFORMER. 190-200 v. | C145. 25 PHOTO CALLS (CORAM) 
L channel, 6fc. high. €4/10/-. Carr. 15 S iatial Gib ora ca ne Sh ROGNE GOW | Sree nem) ters F 
8 GPA. caTHODE RAY Tues. | *” €25 or £45 per pair. Car. 10/- each | TRANSMITTER shed mete. Output 

a a e TANNOY LOUD-HAILERS. | 50 watts approx Freq. range 100-150 
oa. * (U.S.A. make), a ane yp With 180 ohm line transformer and Mc/s. In good order £40 ex-stores 
35/-. &P.5 Bases for same e j - cond enser impedance 7} ohms, | HEADPHONES Moving coil, high 
ee oy are ¥ ‘ handling capacity 8 watts Com- | resistance or sound powered ‘Brand 
No. 19 TRANSMITTER RECEIVERS slete in slope-front wooden case New. Any type 12/6 pair. P. & P. 1/6 
and all spares available. List on request ‘ and unused 18/6. RESISTORS. Mixed parcel of }, $, | and 
4 2 for ‘ i a oa ‘% 
A.C.-D.C. RECTIFIER POWER SUP- i] FSP 26. 2 for 4/-. Post paid. | 2 ace sizes. Good essortmenc: ¥6 per 
PLY UNIT. 110-230 v. A.C. 50 cycles | Tis gy ase esaretien. “Rebate 100. Post 6d 
a er ee oe me Oe || by Converter 2-EL35's or 616’s in | TELEPHONE CABLE. Twin one-mile 
rea 50. ~ vend 200 220° 2 - ; push-pull Output 12 watts fitted | drums (Don 8), €5. Carr. 20/-. Single one- 
oomen ad ae pes tne pew ; > for mike and gram inputs. A sound | mile drums (Don 3), SO/-. Carr. 7/6 
condition. €10. Carr. 10 “ and practical unit. Brand new. | RECORDING WIRE, jib. spools, _ hin 
250 v. A.C. 50 cycles input ding Only €9/10/-, Carr. 5/- dia. New and unused, 7/6. P. & P 


24 v. at 26 amps. D.C. Capable « CONDENSERS. 4 mid. at 11,000 te 


poy Ag —_ New and \ m | SEE OPPOSITE PAGE > | _ test Perfect condition. £10 


ti 


——§SAMSON’S SURPLUS STORES LTD.- 


LONDON’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT 


BEAVY DUTY L.T. TRANSF ORME RS A SPECIAL OFFER OF BA SCREWS, STEEL. ‘ & AM L.T CHOKES Resistance § ohm. Ideal for smooth 
Tropical and in perfect « nditior i 276. P? Or 2 6 per grows. Post fre volts DA amps. tropica Unused, 15/- 
' i ‘ ‘ ross ca PP. 4 


.2 . o \ i p r tot fr - in. 4 gross VENWER mene bas CLOCKWORK TIME SWITCHES 
4-6-11 volts, 200 amps, £8/10 ) 1 BA ster! RH gross perfect One make and one break every 
Pri. 200-260 vy. Se » £6 10 NUTS, BOLTS, WASHERS 4 hours uplete with two pin socket and key 1 amp 
No. 4. Pri 900-240 v. ae £410 ‘ ter. § ar 1, OBA nut t witoh ntact 27.6 } amp 32 6. P.P. 1/6 
Carr. 7/6. No. 5, Pr wast ‘ 
Sh oan 9a snp #4/17/6 ADMIRALTY 4 VOLT 3 A.H. BATTERIES. Banks of 
« w Se par « ‘ Z 


to strong wood crates with char, natruc- 

100-250 ¥. Be SPECIAL OFFER OF BRAND NEW FIELD TELE- tions rand n i$ t ; phar yn 2 volt 

volte, 4 amps. 35/-. Car PHONE CABLE AT A FRACTION OF MAKER'S barging instructions 
Separate ndings . PRICE r Coiled hea wood drums 

pelle St. wareuotn . AMERICAN 110 VOLT GEARED MOTOR. R&.?.M 

. 5.8, torque 5.4 Ibe. per 8.1. Cap start, cont. duty, §2/6. 

P.P. 3) Step down 110-230 v. Transformer. Suitable 

r above motors 17/6. P.P. 2/6 

HEAVY DUTY A.C. 200-850 VOLT ALARM BELLS 

Twi neh gongs. Ideal for burglar alarm circuits 

outeide warning. Brand new in maker's 

Carr. 4/*, Suitable heavy duty press 


ps., 
6 volts, 
Sec tapped 10- 1 
AMERICAN 1 rege & RHEOSTATS 
150 2.26 «., 15/- 4a, 126 
100 3.1 a. 
360Q 25 watt, 3 
dia Spindles 
types 2 -. 
AMERICAN CAPACITORS 
8 Mid. 1.500 v. wkg.. 12 6 L.T. SUPPLY UNIT No. 19 YA 8087 
bb it “ eal Mw . 
“and awitch, An ideal L.T. at 


alter hargit 


8 Mid. 400 \ 

. 750 v. wkg. at 71 deg @3 176. « 

7i deg. C.,4 6. 4 Mfd., 80 wag. & . SMOOTHING UNIT No 2 FOR rae Contain 
36. 0.5 Mid. 2,000 wkg. « ‘ e 24 ® voltmeter and 
all condensers, 2 wa t k t t meter caee Size | 
SPECIAL OFFER , SEELRY oe gine noi Wire 35 - r 
rubber covered brat ' WESTINGHOUSE DOUBLE WOUND T 0 
409076 560 yd. ¢ og rn - P.P ‘ , : 3 tropieally re aA “00 “gg WESTINGHOUSE L.T. SUPPLY UNITS. Type No. 139 
cols 106. P.P. 2 ] 76 50 yard - Gu ranted 60 watts. Supplied brand néw €6/10/0. A.©. taput, 200-250 volte. D.C. output, 86 volte, 15 ampe 
P.P. 2/6. Ericsson equipment wire | .02 ra z Continuous Rating at 50 deg. © sted with Input and 
coils 9/6. FP.P. 2/-. Screen equipment r 4 a ALEALINS CELLS. 1.2 volts 75 Heavy duty Output Fuses and Mains On Of Switch. Size of cabinet 
40/0076 00 yard | coils 27 6. P.P. 2/6. Rubber r i le for engine starting j PP. 36 6x19 léin., £17 10/-, Ex Warehouses 
equipment wire, 25/0076 100 yard coils 8/6. F.P atur alkaline © olt 3 WHEATSTONEBRIDGE. Housed in wood cabinet size 
Henley three-core flat P.V.C. 8/0076. Cores tx 2 = jin PP 6 rite i Geld 2 vo 167) Gin., with four stud switeh controls and Nar 
Red, Green and Black. Od. per yard. Min. Qt ards 6 A.H. 100 br. rate aceumulators, brand sew. With sero 3.5 mA. F.8.D. gal io 
PP. a-. carrying handle, 16/-. PP. 3/6 dition, 37/6. Carr. 6/- 


169-171, EDGWARE RD., LONDON, W.2. Telephone PAD 785! AMB 5/25 
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RECORDING TAPES 
S.A.E. for money saving 
price list. 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. GER 6794/1453 
CRYSTAL CALIBRATOR | abioiNiNG LEICESTER SQUARE TUBE STATION — Open 9-6 Weekdays 9-1 Sat. 


MARCONI! SIGNAL 
GENERATOR. TYPE 
TFS17-F/i. Covering 10- 
18 Mc/s. 33-58 Mc/s. 150- 
300 Mc/s. Used but in 
very good condition 
Complete with full cech- 
nical data and instruc- 
tions. Limited quantity 
Unrepeatable at only 
€12/10/-. Carr. 20/- 


ALSO MARCONI 
SIGNAL GENERA. 
TOR TYPE TF390G 
for 200-250 v. A.C 
mains input Freq 
range 4-16 Mc/s. and 32- 


d 
100 Mc/s. indirect calibration. Output uv to IOOM/V 400 c/s internal modulati 
Only €12/10/-. Carr. 20/- a 


BRIDGE MEGGERS VALVE TESTER, TYPE 4. 


Battery powered |.4 v. valves) Brand new 
and unused Complete with full working 
structions circuit diagram, carrying 
haversack, connecting lead and spare valves 
Frequency range: |.5 to 10 Mc/s. (Nominal) 
but can actually be used up to 30 Mc/s 
nnd 3 Ibs. Size 7in. x 7hin. x 4in. A 
m ure B.C.22! in every respect oe 
must for every Laboratory, etc ONLY 
‘4 19 . P_& P. 2/6 


AVO MODEL 40 


Admiralty 
Pattern No Evershed and Vignoles Series 2 in ™ . J 3 

47A Sup- perfect condition. 250v. £22 carr. paid 200/230 v. A.C. input. Ex Govet., ood condition, with Gicariedee 
plying 40 Leather case available at 20/- extra. book containing circuit diagram in instrument and how to test 
ranges of valves from 1.4 v. to 40 v. With valve holders for Brit., 4, 5, 7 pin 
current, vol- See opposice page for nd Octal, U.S., 5 and 7 pin, 1/Octal, side contact large Brit., 4 and 
tage and re- MORE BARGAINS pin. Acorn and diode. Housed in substantial wooden case with 


sistance hinged lid. €7/196 Carr. 10 
tests. Com- 


plete in 


specially | D.C./A.C. ROTARY CONVERTERS 


made woos” | ROTARY CONVERTER. 24 v. D.C. to 230 v 

case. with | A.C. 50 cycles, 150 watts. Brand new and unused 

leads and €8/10/-. Carr. 7/6. Ditto, 100 watts, £6/9/6. Carr.7/6 

batteries, ROTARY CONVERTER (as illust.). Ex-Gove 

ready for 12 v. D.C. input 230 v. A.C. Output 50 cycles at 
use. Perfect cond. 135 watts. Complete in carrying case with lid 
£10/19/6. Carr. 5/-. Voltage control, sliding resistance, mains switch 
and 0-300 v A.C. flush meter. in good condition 
AVO TEST BRIDGE| é*,,°:",° 

Motor only, without case, etc. Brand new and 

A.C. mains op- unused €8/10/-. Carr. 5/- 
erated from 
200-250 v PRECISION SERIES 834-S. (USA) Multi 
Will cesce re- range tester for A.C./D.C. volts, ohms and milli- 
sistance from 5 amps. Basic movement 400 microamps. Housed 
ohms to 50 in wooden box with carrying strap Overall 
megohms and size 74 x Jin. x 5in. Complete with test prods 
capacity from batteries, etc. Ready to use €5. Post 2/6 
0000! to 50 


mids. A most RE-ENTRANT 
useful instru- LoUuD 


SS eae (eGo) HEAVY DUTY--ALL STEEL 
spore ws a2? TRIPOD STANDS 
ONLY €7/19/6, P. & P. 3/6 watts all metal 

15 ohms Dia 


EVERSHED & VIGNOLES meter Sin Adjustable every 6in. to approx. 


le h 1Sin 
MEGGER CIRCUIT TESTER (iow Soeems fee 9ft. 6in, when fully extended. 
reading ohm 


condition (Folds up to only 4ft. 6in. for 


torage). Suitable for outdoor 
Ditto. Brand new speakers, public address systems, 
Carr. 10 floodlighting, etc., etc 


OUR 

BAKER'S SELHURST SPEAKERS pace Sde80.0 carr. 5/- 
12in. P.M. 15 ohms, 15 watts, 30-14,000 c.p.s 
Our price €4/10 
“ AUDIT ORIUM ** I12in. 15 ohms, 12 watts 
35-16,000 c.p.s. Fiux density 14,500 OurR These stands are 
PRICE £7/10)-. ideal for our 
phys od HI-FI 25," 12in., 15 ohms, 25 warts RE-ENTRANT 

p.s. Flux density 17,600. OUR PRICE LOUD HAILER 

a. wry the above speakers are Brand New and as described 
| descriptive specification is available. on left 
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Size 

Height '0 
Width 6) 
Depth ? 
Weight !!)!bs 


e 
: @ : 
. Af 


cs 
= 


£15.15.0 °° 


Or W/- 


vaates 


deposit, plus 7/6 post s packing and 12 
2 


payments of 26/6 


OSCILLOSCOPE 


Srequiey ES 


monthly 


A.C. MAINS 
200-250 Volts 


as simple as TF 
HERE’S THE ANSWER 


SIMPLIFIED SERVICING PROBLEMS WHEN USING THE 


‘TESTGEAR' SCOPE 


3" D. C. OSCILLOSCOPE 


Engineered to precision standards, this high-grade Instrument is made 
available at THE LOWEST POSSIBLE PRICE, incorporating the essential 
features usually associated with luxury instruments 


This “SCOPE” will appeal particularly to Service Engineers and Amateurs 
A HIGH GAIN, EXTREMELY STABLE DIFFERENTIAL Y AMPLI- 
FIER (30 mV/C.M.). Provides ample sensitivity with A.C. or D.C. inputs. 
Especially suitable for MEASUREMENT of TRANSISTOR OPERATING 
CONDITIONS where maintenance of D.C. LEVELS is of paramount 
importance. Push-pull X Amplifier; Fly-back suppression; Internal Time- 
base Scan Waveform available for external use; PULSE OUTPUT available 
for checking T.V. LINE O/P TRANSFORMERS, etc.: Provision for external 
X I/P and CRT Brightness Modulation 


Full 12 Moaths* Guarantee including Valves and Tube. 


ALIGNMENT ANALYSER 


TYPE MCI2 AC MAINS 200/250 volts Provides: ““WOB 
BULATOR” (SWEPT FREQL a Y) OPERATION, for FM/TYV 
alignment linear frequency sweep up to 12 mc/s From 400 kc/s 
80 mc/s. CAPACITANCE ME ASI REMENT Two ranges pro 
vided 0-60pf and 0-—120pf SPECIAL FACILITY enables true 
resonant frequency of any ned cct, LF. transformer, etc., to be 
rapidly determined 


Cash £6. 19. 6. H.P. terms 25 


price md 


depo s 


six monthly pay 


p. &p 
of 21/6. 


RADIO & LV. COMPONENTS (ACTON) ‘UD. 
23 HIGH STREET, LONDON. W.3 


ments 


Goocs net despriched 


and MAIL ORDER 


52 Tottenham Court Rd., London, W.1! 


Shmey ice 


Thurs. 9-1! 


Ocroser, 1959 


@ Open 9-6 including Sats., 


@ LANzham 014! 


410 GEIGER COUNTER Circuit embodies 
U.K.A.E.A. patent. Three ranges——highly sensitive 
light—portable—visual and audible response— pulse 
output socket ideal for introduction to radiation 
measurement and nucleonic Specially 
written 40 page instruction manual supplied Batteries 
€2/15/3 extra 

KIT of parts £4/17/6. 
performance Manual and printe 
battery pack supplied (assembled pack £2/15/3 extra) 
Fully illustrated assembly instructions Spares and 
service permanently available 


circultry 


Identical parts. Guaranteed 
d circuit plates for 


SPEED 
HYDRAULIC 
— 


‘ 
[reco 


specially 


the 
oil-filled 


made 

casing houses a 
hydraulic torque 
conversion unit 
originally pre- 


ETCH-YOUR-OWN PRINTED CIRCUITS 
for home or Laboratory use 


Etch-Your-Own kits provide chassis and wiring 
and miniature layoucs Losses and stray capacities cut to a 
minimum. Exact duplication of prorotypes ensured Each 
kit contains more than sixty square inches of laminated board 
and sufficient chemicals to make dozens of printed circuits 
additional board to order. High quality materials, completely 
safe to handle and carefully prepared to ensure fine definition 
and consistently satisfactory results without laboratory 
technique. Comprehensive instruction book supplied. Fully 


guaranteed 21 + post free 


cision made by 
peeetingnenes 
from 


in transistor 


high qua- 
lity materials 
for the U.S 
Government at 
,an acquisition 
Kcost exceeding 


> High- 
suitable for 


valve provides instantaneous 
reverse Input speed 500- 
1000 r.p.m. I, h.p. Shafts 
fin. dia. Woodruff key 

Tested and guaranteed 
Supplied complete with per- 
formance curves for £16 


workshop variable 
take-off, etc 

The unit is a variable displacement 
hydraulic pump feeding a reversible 
hydraulic motor—variation of pump 
displacement gives very fine out- 
put speedjcontrol and a changeover 


speed power 


rene head drive, carriage paid 
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SIGNAL GENERATOR COLLARO . ‘> CHANGER 


AUTOMATIC 
Coverage 100 Ke/s.-100 Me/s. on fundamen 
tals and 100 Me/s. to 200 Me/s. on harmonics Modgi 457. Type “O” Pick-up, size I2in. 
Metal case 10tn. x G6fin. = Siin. grey bam 159m. Minimum clearance above baseboard 
mer finiah. Incorporating three miniature bin., below 2fin., 10 records. A.C. main: 200-250 
valves and Metal Rectifier, A.C. Mains 200 v. Turnover crystal head BRAND NEW 
250 Vv Internal Modulation of 400 c.p« Fully guaranteed 
to a depth of 30% Modulated or unmod Cash £8/19 6 
ulated B.F., output continuously variable Plus Po @ PLS 
100 millivolte C.W. and mod. switch, vari- : . 
able A.F. output Incorporating magic-eye 
as output indicator. Accuracy pilus or minus 


£6/19/6 Or 25/- deposit and 6 monthly epee of 216. 


Post & Packing 5/- extra 1 3 CHANNEL TUNER 
SIGNAL GENERATOR = INCREMENTAL TYPE 


Coverage 120 Ke/e 34 to 38 Mele. complete with PCFSO and POOR 
, " Complete with fitting iwstructions and knobs 


Bize of scale Gin. x Spin. ; 39/6 Plus 3/6 P. & P. 
valves and rectifier A.C. maine 230- \ 
Interna! modulation of 400 c.p.s. to a depth of 
30 per cent., modulated or unmodulated R.F., 
Output continuously variable 100 millivolts 
W. and mod-ewitch, variable A.F. output 
and moving coil output meter. Grey hammer AC/DC POCKET MULTI-METER KIT 
finish case and white panel £4/19/6 Or 25/- deposit and 4 monthly 


Accuracy pins or minus 2% payments 21/6. P. & P. 5/- extra. 


Tested and guaranteed 


Comprising 2in. Moving coll meter cate «li 
P brated in A.C)/D.C. volta, ohms and milliampe 
SIGNAL & PATTERN J Voltage range A.C./D.C. 0-50, 6-100, 0-260, 0-500 
Milliamps. 6-10, 0-100 Ohms range, 6-10,000 
age panel, range ewitch, wire-wound pot 
GENERATOR hones sero setting), toggle «witch, resistor 
- ond rectifier, Basic movement, 2 mA. In grey 
= bammer fluieh case 
£6/19/6 * 3. P 19/6 Pus Built and tested 
] / P.aP. 16 7/6 extra. 

Or Q5/- deposit. P. & P. 6/- and 6 monthly f Potut-to-point wiring diagram ])+ free with kit 

payments of 21/6. if - 
Coverage 7.6 Mojs.-210 Mc/s. in five banda, 
all on fundamentals, slow motion tuning audio 
output. 8&8 vertical and horizontal bars, log- 
ging scale. In grey hammer finished case with 


carrying handle Accuracy 11% A.C. mains 6 watt P US H -P U LL 


—— AMPLIFIER 
A.C, maine 220/260 v. incorporating 4 valves and metal rectifier, 2 impute, high and low 
PORTABLE AMPLIFIER and controls for same. Separate controls for Base and Treble lift. Size of chassis | liv 
x 4m. x | 


x Qpir 

Bize 6}in. long, Sin. high, 2jin. deep. Will 59’6 Pius 
sult any type of crystal pick-up. Output P&P. 5. 
approx. 2 watts. Incorporated BOC 83 double 
triode Cossor 142BT output pentode and 
contact-cooled rectifier. Fully isolated mains 
transformer for 260-250 A.C. maine. Bane 

treble and volume control 
Plu P. a& P 
49/6 se 


4 WAVE BAND COIL UNIT 


SP TRARIEPOUsn ay ny ag 
O.P. TRANSFORMER ‘ +100 me, and 190. ; 


14-100 m., and 190-545 m. LF. 470 Ke BRAND 
NEW vufact 
purchased with the above 18/6. Plus FP. @ P. 1/6 E by . oe a 


hee 
assembled on sub-chasts * 
With cireuit diagram 19/6 we é FF 
F.M. TUNER UNIT 
Permeability tuned by famous German Manufacturer Coverage 88-100 Movs 


Esme nate” sme anes n= CONSTRUCTORS’ 
eo PORTABLE PARCEL 


Comprising case, chassis, Lop plate, scale, Sin. P.M 
PUSH- speaker with O.P. trans. twin gang, 2 470 Kejs 
8 WA PULL AMPLIFIER 1.P.«, trimmers, four valve holders, wavechange 
ewitch and volv contro! with switch 
COMPLETE WITH CRYSTAL MIKE AND 8in. 
LOUDSPEAKER 39/6 rive 26 Postage and packing 

A.C. mains 200/250 v. Size 10}in. « Gjin. x 
2iin. Incorporating 6 valves, HF. pen., 2 triodes, 
2 output pens., and rectifier. For use with all 
makes and types of pick-up and mike. Negative 
feed back Two inputs, mike 
controls for same Mepara LINE E.H.T. TRANSFORMERS 
and Treble lift. Response flat from 40 cycles to 
15 Ke/s, + 2 db: 4 db. down at 20 Ke/s, Output By famous manufacturer, 14 Kv Compiete with built-in 
& watts at 5%, total distortion. Noise level 40 db, Winding for EY51 Rectifier 
down, all bum. Output transformer tapped for 
3 and 15 ohm apeech coils. For use with 814. or 

records, musical instruments «uch as 


tiuiaen ot E.H.T. SMOOTHING CONDENSER 
£4.19.6 


Pius P. @ P. 7/6 500 pf. 18 Kv. D.C. working 1/6 


ine and width controis 
Pius 
a4P.26 


Or £1 deposit, Pius Ff. & P. 7/6 and 4 monthly payments of 23/-. 


MAINS TRANSFORMER 
All with tapped primaries 200-250 volte 
0-160, 180, 200 v., 60 ma., 6.3 ¥. Semps, 10/6. 320-0. one 9. 76 ma., 6.3 ¥., 2.5 amp 
PLAYER CABINET 5 ¥., 2 amp., 10/G. 280-0-280, 80 ma., 2 amp., - lamp., 10/6. Postage 
and packing on the above 3/ 


Finished in 2-tone leatherette, will take B.8.R. U AS, 
with room for emplifier and 7in. =« 4in. 


Overall aise Astin. » 13h. x fin “| RADIO AND T.V. COMPONENTS (ACTON) LTD. 
Similar to the above in POLISHED WALNUT, wil 
23, ACTON HIGH STREET, LONDON, W.3 


take Collaro 
BDIG vines). var. GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E. 
TERMS OF BUSINESS C.W.O, 
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Build a high quality recorder 
in the £70 class for only 


INCORPORATING THE LATEST MK 
THE LINEAR LT45 HIGH QUALITY TAPE AMPLIFIER 


Spool, a Portable Cabinet, 
walnut and connection diagram for wiring amplifier 


size approx. 18 is Pin 


FEATURES INCLUDE 
* 2 SPEEDS % FREQUENCY RESPONSE 
%e SWITCHED NEGATIVE FEEDBACK 
SPEED. ye OUTPUT 4 WATTS. %& MAGK 


ean be recorded or played back without removing tap 
CHANGES can be made trom 
direction. 
FULL 7in. DIAMETER REELS OF TAPE 
LY BYYECTIVE ERASURE 

Pull descriptive leafiet sup; 


one track to another 


designed for sin 

are well up t 

Instructions and parte |) 

for a maximum of £4 19 st 


in brown or cream bakelit« 


All parts 
cream ofr 
plastic case 
superhet 
ferrite aerial 
istors 2gin 
speaker lk 
medium wave 


including 
oloured 


construction 
supplied 


EXTENSION 
SPEAKERS 


DRY CHAVERS. 
Operation fr 

the thing f 

price 

RECORDING TAPE. 
L.P. Sin, 850ft 
Less than wholesale 


GEVASONOR 
226, 


SUPERHET RADIO 
Design of a high q 
for use with any of ‘ 
P changer ix used : 
Detector, delaye 
tortion is av 
position. Con 
will load most 


FEEDER UNIT 


bullding cost is £4/15/- 
and instructions & 6 


LITTLE 8TAAR BATTERY OPERATED RECORD 
PLAYING UNITS. Com P ete wi Pi 

take 45 r.p.m i sed 
facturers in I rised Reco 

Require 6 v nly $3/19/6. 

COLLARO JUNIOR 4-6PEED RECORD PLAYER 


re stylus 


by 
battery 


mains y 


od 
Only ‘aris Post 3/6 
B.8.R. WORARSH AUTO-CNANGERS 


R.S.C. HI-Fi TAPE RECORDER KIT 


29: 


IV COLLARO TAPE TRANSCRIPTOR 
finished ix 


50-11,000 
EQUALIZATION 


te TAPE MEASURING AND CALIBRATING DEVICE 


BOTH i T BATTERIES AND 3 T af v 


Brand New B 


SIX TRANSISTOR POCKET RADIO RECEIVER 


-up with sapphire stylus | 


& Depesit 3 QNS. 
and 12 eo peyments 
GNS of 63/8 
(Oarr 
7/¢ Cash price if settled in 3 menths. 


A HIGH FLUX 


7 x din. LOUDSPEAKER, 850 ft. Reel of Best Quality L.P. TAPE. Spare Tape 


Veneered 


to transeriptor 


e.p.s 


FOR EACH 


EYE RECORDING LEVEL 
INDICATOR. ye TWIN TRACK OPERATION. Both bottom 
% INSTANTANEOUS 


Fast rewind in either 


and top tracks 


% TAKES 


% NEGLIGIBLE HUM. y%& ENTIRE 


HI-Fl 8 WATT AMPLIFIER 


srnetal HY ed 

UB TO CAN D s e 

EXPORT ORDER 

200-250 v. A.C. mains Oarr. 7/¢ 

A REMARKABLE OPPORTUNITY! 

Latest high efficiency B.V.A 

controlled inputs for mike and gran 

1 treble ntrols. High sensitivity. Output 

Guaranteed brand new tested 
wrder 


pull output valves 
Dual separately 
Separate bass ar 
am loudspeaker 

perfect working 


VALVES! 7 sylvan - “ ¥y competitive prices 


REPANCO ee gig AND COM- 
ONENTS ALWAYS IN STOCK 

+ 25/-; Two Transistor 

Receiver £3/19/6; 

ie Receiver €9/19/6 
iver 15 gns 


Transistors supt 


for: One Transiat 
2i-; 3 Dee 3 
1 Transistor P 

Seven Transist 


Constructional Envelopes 
‘ 3. Mini 6. M 


3 Dee Qd., Mini 3 Pocket P 
ajor 7 1/6 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


¢ BMI. An all dry battery eliminator 


« batteries I v. ar 


Size 5} x 44 
190 v. where A 


availa 


39'9 ealy for 


469 
Nize 8 x 5} = 2¢in. Supplies 120 v., 90 s 
SUITABLE 
: IVERS rinaily sing imulator 


FOR 


49/9 or re 


com 
250 v. 


2in. approx 
sains 206 


Suitable | ‘tor ail battery portable reosivers requiring 14 v. 
and 90 v This is at r npti t 


kit with 


THEREBY COMPLETELY REPLacina 
ACCUMULATORS when c+ 


unected 


ALI BATTERY 


596 


ad r use 


“COSSOR V.H.F. F.M. RADIO RECEIVER KITS 


xed with vaives, 10 in. Go 


»>dmans speaker and printed 


circuit. Normal price 15 Gns 


Only £8/19/6 


| ACOS HI-FI 
CRYSTAL ‘MIKES’ 
33-1 hand or Desk 
type 


35/9 (kisi) 


1 Stick 


39, 6 (Sans. 


£9-13-6 


of parts 


yet c 


type 


R.S.C. Al2 STEREO 
AMPLIFIER KIT 


£3-19-6 § 


& pack 


parte to 


“STENTORIAN” HIGH FIDELITY P.M. 
SPEAKERS 


AM/FM RADIOGRAM CHASSI8, HIGH QUALITY. 
PUSH- PULL. 6-8 WATT OUTPUT. Current 
ture. 12 months guarantee. For 200-250v 

ers L. and M. wavebands plus F.M 

type miniature B.V.A. valves 

n . plus 7/6 carr. Or deposit $2/12/- 
and 8 monthly payments of 82/12/-. 


Bu. —_ Single Players with hi-f T/O crystal pick- 
up bead. Vor Stereo and Monaural. £7/15/6. Carr. 4/6 


GARRARD 4-8PEED AUTO-OHANGERS 


Type BC/120M. Limited sumber at @ gus. (approx. half | 
price). Carr. 5/6. Brand new. 


R.S.C, TRANSFORMERS 
FULLY GUARANTEED 


INTERLEAVED AND IMPREGNATED 


| MAINS TRANSFORMERS 


Primaries 200-230-250 v 


| Feu SHROUDED rea rae MOUNTING 
25 a 


50 c/s 


60 mA = 
100 mA., 

100 mA., 6 3 
100 mA., 6.3 
130 mA., 6.3 ¥ 
r Mullard 510 Ampli 
160 mA.,6.3¥.4a 
150 mA., 


Shere 
v.4a 
v.4a 
4 


88 FESS 
So Sooa 


200 mA 
+ 


TOP SHROUDED DROP-THROUGH TYPE 
v.70 mA., 6.3 ¥, 24., v.38 
)-0-3 v. 80 mA., 6.3 ¥.24.,5 
0-250 ¥. 100 mA., 6.3 
0-300 v. 100 mA., 6.3 
v 
V 


100 mA., 6.3 ¥ 


v.4a., 
v.4a 
v.4a 
160 mA., 6.3 "7.44 


50 c/s 
)v. 40 mA Cane. ba 
v. 16 mA mA 
ou.ANERS TRANSFORMERS 
r a5 


naries 200-9 


ELIMINATOR TRARSPORMERS 
Primaries 25¢ 
> 


6-0-6 v. 250 


OUTPUT ay mega maya 
Midget Battery Pentode 66 for 384, et« 
Smal!) Pentode 5,000 Q t $0 
Standard Pentode 5,0000 to 30 
Standard Pentode 8.0009 to 30 
Push-pull § watte 6V6 to 3 ohms 
"ush-pull § watte ELS4s to 15 ohms 
"ush-pull 10-12 watts 6V6 to 3Q or 150 
*ush-pull 10-12 watte to match 6V6 to 3-5-8 or 159 
-ush-pull ELS4 to 3 or 16 ohms 
15-18 watts, sectionally wound, 
or 3 or 16 ohme 
~ush-pull 20 watt high-quality sectionally wound, 
614, KT66, etc. to 3 or 159 


smocrmine CHOKES 
5 H.,1009 

2500 

,000 


ao 


6L4, 


~ 
“ @ ~s1Q@W@umcwou 


& © Seoooococe 


ae 


80 mA., 10 H., 3500 
60 mA., 10 H., 4000 
lamp. 0.50 LT type 


tory 7-108. 
100 mA 10H 


11/9 
11/9 
8/9 


= 
bad 
are 


PHILCO F.M. RADIO TUNERS 
With self-contained power 

luxe unit housed in beau 

cabinet. For 110-200-250 v. 


| Or Deposit 22/6 and 12 monthly payments of 22/8, 
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R.S.C. A.1O ULTRA LINEAR 
830 WATT AMPLIFIER 


fer long piayimg reeords. An exive 
ooa trol 
separate 
mike and 
gam ean be simultapeou mixing purposes. AN OUTPUT SOCKET 
WITH PLUG IS INCLUDED FOR ‘BU PPLY oF "300 v. mA. and 63. 156A. FOR A 
RADIO FEEDER UNIT. Price in kit form with easy-to-follow wiring diagrams 


Or Pactory ballt'with 19 menths’ guarantee 413/19/6. TERMS 
Only 11 Gns ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthiy 
Carr. 16 


payments of 84 9. 

Cover as illustrated Type 807 output valves are used with High Quality ~aey towed 
18/9 extra wound _ ut transformer pong *- La for pa 

eperation Negative feed)sek D.B. in main MANGE 
FIGURBS ARE rs pod TO MOST EXPENSIVE UNITS ‘TvaitasLE P Frequency reep 

+ 3 D.B. 80-290,000 « Tone Controls + 12 D.B. at 60 e/es. + 13 D.B o_O DB. 
at 18,000 s/es., hum se noise 70 D.B wn. Good quality reliable components used 
Omasais Gmish blue hammer. Overall a on x9 Vin ye Head consumptan v4 
watts. For A.C. mains 200-350 ¥. 50 c/s puts for 3 and speakers. BQUALL 
SUITABLE FOR THE OONHOISSEUR OR ‘OR LARGE HALLS, 5 CLUBS oR Oo OUTSIDE 
FUNCTIONS. IDBAL FOR USE WITH MUSICAL INSTRUM SUCH AS STRING BASE, 
BLBOTRONIO ORGAN, GUITAR, ete. FOR DANCE BANDS, GARRISON THEATRES, 
etc., ote. We can supply Microphones, Speakers, ete., at keen cash prices or om terms with 
amplifiers EXPORT ENQUIRIES INVITED 
LINBAR “DIATONIC” 10 WATT HIGH FIDELITY 
tively Guished enit. 13 gus. Cash 
twelve monthly paymente f eg 3. 


AMPLIFIER. 


compact attrac- 
Sead 8.4.B. for leafiet. HP =A 


Dep. 82/3 and 


LINEAR Lé6/58 Hi€zZ QUALITY STEREO AMPLIFIER. 


Total eutpet 
Maadsome Perepex Facia Fiate. All controls ganged. Only 1] Gus. 


10 watts 


LINEAR L4é MINIATURE 4/56 W QUALITY AMPLIFIER. Suitable for ase with any 
record playing unit and most microphones. Negative feedback 13 DB. Bass and Treble 
eentrols. For A.C. mains iny f 200-250 ¥. 50 c.p.s. Output for 3/3 ohm speaker. Three 
miniature Mullard valves. Size ri: 6 «Sm 5fin. high. Chaaais fully isolated from mains 
Guarantecd 13 menths. Only 19 6 Or Deposit 32/- and 6 monthly payments 
of 88/- Send 8.4.B. tor loalet. 
Les MINIATURE 3 WATT GRAM AMPLIFIER 

For 200-260 vy. 50 ¢.p.«. A.C. mains. Overal) sine only 6) « 4} x 3pin. Fitted voi. and Tome 
Oeatro! with mains ewiteh. Designed for use with any kind of ingle player or recerd ehange 
lag unit one tor 2-3 ohm speaker. Guaranteed 12 months. Only 57/9. 


Rs o. a? 4 WATT QUALITY AMPLIFIER. Spec. exactiy as AS below with exception 
ef output wattage. Complete kit of parts, diagrams and instructions £3/15/-, carr. 3/6 


R4S.0. Ab 4-6 WATT HIGH GAIN AMPLIFIER 
A highly sensitive 4-valve quality amplifier for the home, email! club, ete. Only 50 mill- 
H a so that it is suitable for use with the latest high- 
n« hes types of piek-wps and practically all mikes 
These give full long playing reoerd 


Seperete Bass and 
equsliisstion. Hum level! 
down 


mains input of 200-250 ¥ 
50 e/es. Output fer 3-3 ohm speaker. Chassis is not 
alive Kit is complete im every deteil and includes 
fally pumeched chassis (with baseplate) with the blue 
esmmer and point-to-point wiring diagrams 
and iesiructions. Exceptional value at only €4/15/- 
or assembled ready for use Q5/- catra, plus 3/6 car 
riage. Or Deposit @9/- aad Ove mentaly payments of 
%8.- for saoombied & amt 


TWEETERS. dis ‘in. Plessey 3 ohms, 18/9. Bols/Celestion 7.6 ohms, 35/9. 


P.M. SPEAKERS. 3-3 obm jin. Perdio 21/9. Sin. Goodmans 17/9. 
ties! 19/9. hin. Rola 19 @. Sim. Rola 19/9. in. Goodmans 91/9. 8x 6in. Biee with 
high fax magnet 95/9. Ola. R.A. 28/9. 10x 6in. Biliptical Goodmans 99/9. lain 
BA. 29/11. ite Ba , is ohma, 10 watts, 12,000 lines, 59/6. 


| ACOS Crystal Microphone Inserts. Brand 
new. Only §/ll ea. Bx. Bquip. 4/1] o 
ACOS HGPS® Hi-Fi Crystal Cartridges. 
(Turnover type with sapphire styles.) 
Standard replacement for Garrard and 


Collaro. Only 19/9. B.8.R. Ful-A 17/9, 
Garrard GOS 19/9. 


7xd@a. B.A. Blip 


CHANGERS. 

varnover head BRAND } | 

latest model. For 200-350 ¥. A.C 

47/19:6 Carr. 4/6 

@RAM MOTOR with Turntable and pick 
Breed new 


HIGH FIDELITY 12-14 WATT 
AMPLIFIER TYPE Ali 


PUSH-PULL 
ULTRA LINEAR 
OUTPUT 
“BUILT-IN”’ 
TONE CONTROL, 
PREAMP 
STAGES 


HLA, BLS, SY3. High Quatity sectionally wound output waemsformer speotally designed 
fer Ultra Linear operation, and reliable emal! cor weers of current manufactere. IN- 
DIVIDCAL CONTROLS POR BASS AND TRE “‘éft and “Out” Prequeney 

onse +3 1) B. 30-30,000 eos. Six negative feedback leo Hum level 60 DB dewn 
ORLY 29 mi ip 4 he T required for FULL OUTPU Suitable for use with ail 
makes and ty Comparable with the very beet desgns 
For STARDA RDS. For MUSICAL INSTRUMENTS enc os 
STRING BASS. GUITARS, ete OUTPUT SOCKET with ping provides 300 ¥. 3@ mA. and 
63.154. For supply of a RADIO FEEDER UNIT. Size approx. 13-9-7in. Fer A. 
mains 990-260 ¥. 60 ¢/es. Output for 3 and 15 ohms speakers. Kit is © te te last wut 
Chasais ia fully punched. Ful! instruc tions and point-to-point wiring 
diagrams supplied 


ete., with cash and eredit terms 


R.S.C. PORTABLE GUITAR AMPLIFIERS 


JUNIOR § WATT. High Quality be Separate 
Bass and Treble ‘“‘eut ‘ contro. 
Bemsitivity 15 m.v. High Flux Sie 1 od. — 
sockets for Radio/Tape or Gram Piek-up and Mile 
instrument Pick-up Handsome strongly made 
abinet (Size approx i4«14«7ias.). Finished ia 
eatin walnut _ fitted carrying handie 
£8 19 7/6. Or Depot €] and nine 
one y payments €]. 
end 5.A.B for leaflet 


SENIOR 10 WATTS. High Fidelity Push Pull 

Separate Base and Treble “ent” and 

controls Twin separately comtreiied 

gh gain inpate so that two instruments sueh as 

Guitar and String Bass can be ased at the same 

time. Two Loudspeakers are incorporated, » lta 

PM. for Base notes, and o 7x 4in. elliptical for 

Trebie. Onbinet is well made and finished satin 

walnut. Size approx. 18«18xSin. 18 gus. Pine 10) curr. BLP. TERMS. DEPOSIT 
23/6 and 12 monthly payments 93.6 Both models for 900-960 ¥. A.C. mains 


STAAR GALAXY 4-SPEED MIXER AUTO-CHANGERS. Brand New, cartoned. Turnover 
sapphire ety. Many exclusive features. Unique design motor virtually free from rumble 
Vor 200-260 v. A.C. mains. Limited number tested and guaranteed €5/19/6. Carr. 4/6 


PORTABLE CABINETS 


Fer Recerd Players or Tape Recorders. RKexine 
covered Wide selestion of attractive designs 
and eolour combinations 15 9 

PRICKS FROM 


igin 16 WATT HIGH QUALITY 
LOUDSPEAKER IN 
POLISHED WALNUT FINISHED 
CABINET 

Gauss 12,006 lines. Speech coi! 3 ohme or 15 
ehms. Oniy £4/19/6. Carr. 6 
Terms: Deposit ]] - aad 9 monthly payments of ]] - 
18a. 30 WATT 15,000 Ene | speakers 15 ohms, in Cabinet finished a0 atx 


& sx 
18x@in. £7/19/6 of Depost 13/10 and 12 monthly payments 13 10. = 


PORTABLE CABINETS. Attractive design 
wo-tone rexine covered. Wi!! take Collaro, 
B.O.K., Garrard or Staar Auto-Changer, 
amplifier and 7in.x4in. or Sin. speaker 
Slightly soiled. Only 49/6 t 


SPECIAL OFFER 


Abeve cabinet Staar Changer 

Gram amplifer, aad bin. or 

<9 196 

Or with BSR 

ehanger in feu of Staar 1) 
Gas. Carr. 10 


ACOG HIGH FIDELITY PICK-UPS. 
OPS4 with HGPSS/52 Cartridge, Tere- 
over sapphire Styli, cream finish. Lamited 
number at approx. half price. aly 99/11. 


PLESSEY 
DUAL 
CONCENTRIC 
I2in. P.M. 
SPEAKERS 


R.$.C, mancuester, ceens « 


(LEEDS) LTO. 
Open to celiers et feliewing brenchas:— 
5&7 County Arcade, Leeds, |. 
54-54 Moriey Street, Bradford. 
610 Browse Street, (Market St.) Manchester, 2 


under <i. 
under 2 


29-31 


TERMS: C.W.O. or C.0.D. No C.0.D. 
Postage |/9 extra on all orders 
©2, 2/9 extra under £5 
age staced. Trade supplied. Post orders to 
Mail Order D 
PMeertieid 


(18 cbms), consisting of o 
—_ per ifin. speaker 
BRADFORD Northoder tenes 
ing 8 mel) ClaAptine! spend 
or ready wired with choke 
— te ast as 
unit ls bighiy — 
ee coeen Oa) ne 
unless carri- 


ept., 
Read, Leeds, 12 
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R.S HIOH FIDELITY LO watt bd USR- PU LL AMPLIFTERS 
° BRADFORD and LEEDS [| tasxor ze-esteanr | = | 08 ripeLiry 9, 5 — 
(LEEDS) LTD, Duper’ =e and Hite. Setar’ latest type oath Brand Nee 
For addresses and terms see page 135 » ~y ‘Very apts nur ~y ‘6. ” Carr 76 
SLEOTRN BELLE. 3 = dunn ‘svt Battery | VIBRATORS. Osh " ee * SPECIAL OFFER. Brand New Ex- 
Govt. 24 v. IS amp. F.W. Brid 
SELENIUM Reorwians. We 2 +. 16 AH. EX. GOVT. ACCUMULATORS. New red . P 8 se 
for quas 0 Only §/@ each, 3 for 15 ; ar Selenium Rectifiers. Only 27/9 ea. 
L.T Types 
eer. 06. 8.0 19 39 EX GOVT. MAINS TRANSFORMERS 
6/l2v. a. HW 29 25 311 : ) AN 
¥.W. (Bridge Ww. 90 | athe ge eo ty Aen es 
6/12¥. Ls 3/11 Dy . 2500 Ww. 129 : e079 | i. we ee See Sy Oe \ type 
6/12v. 2a 11 | Contact Coming 06 eonh ii® 29 
6/12v, Ja 99 | 250v. 80 HW. 6/11) 3s - ~~ Perey es | it: 
/\2v. 4a 12/3 wry ne. FLW 350 5 - . 189 EX. GOVT. SMOOTHING CHOKES 
6/12v. Sa 149 Br 8/11 |, v A a 27/9 | 200 mA H «, Parwek 
otSe. Se 156 | * Tre ¥.W. Bridge 400-0400 ¥ mA . 18/9 mA " bins 3/11 
i2v. 10s 25:9 a59 (4 450 ¥ 4 a.S¥.60. 409 A. 108 e9 A H., 900 ohme 59: 
0 * v pe A vt. ratir ar i A H t | 4 ma 
D.C. SUPPLY EXITS. Suitable for electric trains Consist? with att stion) @Q/9.. Carr. 15): 10H 69, 00mA 5-108 Zit 
{ uw ' Ov ps; 12 © lamp seleniur o w. 94 ) 70/8. Carr 15 
rect. (FW. Bridg ane * ar r AUTC » « oo v. 20:9 
ewited at red par y io art t 811 EX. GOVT. CASES w ventilated, black crackk 
and r. 20 in nl . ‘ me higt 
BAL FOR BATT? ARGER OR IN@T 
JUNCTION TRANSISTORS. HF type, 126 A ye ARDENTE DEAF AID EARPIECES with lead and plug MENT CASH Ovi ‘ » BE USEI Ol 
% Fower typ pV i watte 169. O71 Brand New. Only 15/6 AMPLIFIER. 0 9 9. ) pot 
10/-, OCT2, 17/-, XI 10/-, X B14, 10 
BATTERY CHARGING EQUIPMENT “"205.n2z Pm, ©" 
Guaranteed 12 months 
ae i See ASSEMBLED 6 
v. or 12 v. 
HEAVY DUTY (ASSEMBLED CHARGERS BATTERY CHARGER KITS ASSEMBLED a ames 
6 19.8 ng of M ‘ . 
CHARGER KIT . 29.9 W. Bridg Met CHARGER ni 
6/lZv. 1a 27/9 | well ventilated ste 
6/12 v. var f urge ¢ 339 a an 6 v. or 12 v. 2 amps. 
a * 6/12 4 569 t Car , \ 
oe : . 0 A . 6 v. or 12 v. 1 amp 22/9 and pl 
Consisting ' 32/9 for 
Trans., | 6 v. 2 amps. 25/8 Lou l 
Seles 6 v. or 12 v. 2 amps. 31/6 
; 6 v. or 12 v. 2 amps 42/9 
position “ wi CHARGER 6 v. or 12 v. 4 amps. 53/9 ‘ 
knob. { TRANSFORMERS 6 v. or 12 v. 4 amp 
par 1 cit 11/9 - 599 Only AOQ/@ 4 Gens 
69/9 ; 14,9 Carr. 3 49 9 
| 4/e , 16.9 CHARGER AMMETERS \ ‘ t for 
19/9 0-15 « 0-3 4 amp., 3 a . 
23/8 89 Only 59/6. 9 
A050 AUDIO OSs. 
CILLATOR gives a 
sine wave output of 
volte ¢ 0 volts 
wer the range 20 
200,000 ¢.p.s. This is 
»vered in four ranges 
each jirectly al 
brated. Complete with 
a valves and ready 
Tape Recorders are fitted with ion mat Soom S00 
volt mains zio 


MARRIOTT RECORD 
PLAY-BACK AND ERASE HEADS 


+r 


Private and 7:ade enquiries to:— 


P.A.MARRIOTT&CO. 


SUNLEIGH WORKS, SUNLEIGH ROAD, 
ALPERTON, MIDDLESEX 
Phone: Wembley 7493 


 DAAAAAAAAAAAAAAA Db ppb ied 


pAb abba bapbbipip iinet ind 


oO@ 
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CRSO BRIDGE meas 


rteen ranges 


to 100 mF a 


Leakage test for con 


ures 10 pF mm to 10 Megohm 


jensers Designed ‘or 
bdbencr se, measuremer 


nplete €8/2/6, ¢ 


ts are quickly and accurately made Price 


4/6 carr./ pack 


VV¥60 AUDIO VOLTMETER for checking and 


designing Hi-F 


equipment, etc. Measures ! millivolt to 100 volts. Mains operated 
£14 plus 4/6 carr./pack 
Jetails of these instruments sent on 


receipt of stamped addressed 


envelope 


Trade supplied direct 


GRAYSHAW INSTRUMENTS 


126 Sandgate High Street, Folkestone, Kent 


‘Phone : Folkestone 786/8 
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MINIATURE 
| UNISELECTOR , 
SWITCH. two f 
banks of ten plus | a NEW GALVA.- f 
home contacts, one , $? . NOMETERS 
bank continuous of | F 4 ~~: Solid brass, 
normal. 30 ohms | dial, in 
coil for 24 vole 1 wooden case. 
operation Brand ] degree scale, 
\ mA either 
100 ohm coil. Price 
Zé each. P. & P. 
6 


trations above and | 
below i 


" . L.T. TRANS- 
prey pat | j FORMER. Inpuc 
gms ; 230 V Oceput 
50 V. SO amp 
Adjustable by reg- 
wlator switch on 
primary steel case 
with mains switch 
Will take 100 
overload. Weight 
1S0ib. Wound at 
800 amps per sq. 
inch. Brand new 
Price: 18. Carr 
i 


Ss 
CRYSTAL CALIBRATOR No. 10 A 
crystal controlied 4-valve high-grade instru- 
ment in the same category as the famous 
B.C.221. Directly calibrated, does not require 


cross reference or charts—functions as follows PLATE TRANS-*~ 

(1) A crystal controlled oscillator which pro FORMER cf very 
SIEMENS vides fixed frequency signals of 500 KC and best U.S.A. make, 
RELAY. Very iacest all harmonics of 500 KC to beyond 10 Meg. and brand new, orig- 


up to 30 Meg " 

type. sealed (2) A variable oscillator from 250 KC to 500 parting ee nly 

fa chee _ plus i KC, this enables all intermediate frequencies at 190/210/230/25C 

> ohm ingle between 250 Kc/s. and 30 Meg. to be produced V. Output 2250-0- 

c.O contacts Brand and modulated 2250, centre tap- 
ixing The instrument is supplied complete with 3 ped 400 mA Nett 
m maners & . P P. i/- spare valves, ali leads and maker's instruction weight 76lb., size 
Price 16/6 each, ph book in carrying haversack The complete 3in. x Yin x 64in 

/-P&P outfit is brand new—repeat NEW. Price Price €6/10/- each, ‘© 


€4/19/6. Carr. 3/- plus carr. 10/- PYM): 
MINIATURE MOVING COIL DIFFER-| | BURGAS  lRSCe 


Y SION, 4 bank, | pole, 24 
ENTIAL RELAY wo coils 350 ohms each | a. position Stud Switch. Heavy 


duty contacts, brand new, 
original boxes Price 17/6 


new with 


— 


Sop maxi- | (Come each. P&P. | BRAND NEW 
mitliamp CERAMIC PRECISION re tat he 

One pole two way, | 
or, centre stable natcatgees Niky ep tow So Be TYPE RECTIFI- 

w n manu 

srrent 100 mA at 50 V. A.C bong Price 10/6 ERS, in manutec- 
Price: 22/6 each i turer's original pack 
| | ing. D.C. output 36 


| v. 10 amp., made up 
VENWNER &-day 


of 12 x 110 mm. dia 
om a Time places. These ficced 
witc Contacts 


in cooling funnel 
| amp. 230 volt ’ 5 | (removable) Size 
24 hour phase ; . _ | | tt}in. x Bin x 4}in 
hour divisions ‘ : || 20 AWAY STRIP containing standard Post Price 45/-. P & P 
allows setting , wi | | Office telephone Jack Sockets, overall size |! x 3/3. 
one make and one \ J 34 x jin. New. Price 1S/- each. P. & P. 1/6 
break . e made “a> 4 kh 10 WAY STRIP standard Post Office 
every 2 hours phone lack Sockets spacing allowing 
omplete with key t ME | jack Plugs. New. Price 10/-. P. & P. 1/6 peace ny 
Used but u ar | . . 
ied caries P, e | LATEST MOST MODERN TYPE OF EX BRIDGE CON- 
27/6 each. P&P | W.D. MINIATURE NECTED RECTI- 
' HEADPHONES FIER mounted on 
| As illustrated. Brand 200/250 volt A.C 


new, low impedance input = transformer 


mM MOTOR en 10/6 plus P. & t 36/40 volt 
12/24 volt, re- | / | 1.2 amps 
versible thin NEW MOVING New, perfect. Price 
dia New, price COtl HEAD.- 16/6. P&P. 3/6. 
9/6 each P.& SETS. Complete 

P. ij/- with Tannoy carbon METERS 
hand microphone, with plug suitable for No. '9 | 500 microamp., 2in 

2/- 


set. Price: 12/6 each, pius P. & P round with chp, 
AIRCRAFT CINE CAMERA G458 Mik. ! . 

Fully modified, ced | AUTO TRANSFORMERS. Step up, step —— wo 1: 
with {3.5 triple an- | down, |10-200-220-240 v. Fully shrouded. New i. eac 
astigmatic lens, takes 300 watt type €2/2/- each P&P. 26 500 200 microamp. F.S.D. 
25ft. of 16 mm. film, | watt type €3/3/- each. P. & P. 3/9. 1,000 wate yin aol "aie 
ficced with 24 v. | type €4/4/- each. P. & P. 6/6. Also 60 watts, | O10 § (50 divisions) 
motor. [6exposures | 19/6 each. Plus P & P. 2/- | Internal resistance 


per sec. Brand new, original packing, €4/10/- | saancHING COMPASS Mk. |. Brand new, | 470 ohm. New. Price 
each. P. & P. paid 


ex W.D. Price 14/6. P.& P I/- 29/6 plus I/- P. & P. 


WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING ! PERSONAL CALLERS ONLY : 9 Little Newport 


Street, London, W.C.2. Tel : GER 0576 
ALL MAIL ORDERS : (Early Closing Thursday) 
VER \ Ck RADING (0 47-49 High Street, Kingston-on-Thames. 
s Telephone : KINgston 4585 
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EASY 


to style 


HIGH 


a 
NJ impact 
resistance 


costs 


LESS 


to produce 
ete 7) 


/ 


tripreform nN i i) ife ide 


from an exclusive material of strong 
ccliulose fibres bonded with syn- 
thetic They are strong— 
need no smoothing, readily take an 
air-dried or stove enamel finish or 
a bonded P.V.C. foil. Because they 


resins 


EASILY 


mould easily and accurately, we can finished 

produce quite large and complex with paint 
forins at low cost 

We make television receiver cabi- or p.v.c. 

nets and backs—clock cases—car 

components, nursery trays, and /f foil 


you examine its possibilities—your 
new producis. 


fibrei 


the fibrous plastic 


specify 


Fibreform Ltd 
Garratt Milis, Trewint Street, Earisfield, London, S.W.18. WIM 3046 
Midiend Faciory : ewer Gornal, Nr. Dudiey, Worce. Sedgley 2766 
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Look at the WELW 


wwrperaine ar MOL 


new features and a 
greater frequency 
reeponse. 


WWW WH 


TAPE DECK 


Patents pending 


Now restyled in two tones of ¥& 
grey—you must see the new, 


ttractive Motek K.10 * 


Non-slip push bettons. 


Frequency cespomse better 
than 40 c/e—12,000 c/s at 
7S” per sec. with extremely 
> 4 Enlarged drive whee! on the low hum pick-up. 
rev. counter ensures accuraie 


tape positioning Please send fer brochure ef K.10 


More md mors manu aiurers ee msialling Motsh Tape Bee 


= \hetr reserdare 


MAKE THE MOST OF YOUR 
RECORDER 


The Grampian DP4 Microphone is 
ideally suited to the recordist requiring 

a high quality instrument for use with a 
tape recorder. Designed with a uniform 
wide frequency response from 50 c/s to 
15,000 c/s, it fulfils the needs of Wire, Tape 
and Disc Recording 


Low, medium or high impedance models are 
available together with a complete range of 
stand adaptors, stands, swivel holders, and 
switch assemblies 

OUTPUT LEVELS 

DP4/L—25 ohms 


86db below | volt/dyne/cm.’ 
DP4’M-—600 ohms 

70db below 1 volt/dyne/cm 
DP4/H—S0,000 ohms 

S52db below | volt/dyne/cm 
Retail price DP4 L/pack |! low impedance Microphone, complete 
with connector, 18ft. screened lead, swivel holder and circular base. 
£8/19/6 (extra for H or M impedance models—£1!) 


MATCHING UNIT 


For use in cases where it is desired to use a 
low impedance microphone with a recorder 
or amplifier having a high impedance input 
It can also be used in cases where very long 
microphone leads are necessary Retail priee 
£3/5/- 


G.7 


Literature on this and equipment readil) 


available 


GRAMPIAN REPRODUCERS 


rampian] LIMITED 


17 Hanwerth Tradia 
Feltham, Middx. 


Cables : Reamp, Felthen 


Telephone : Feltham 2657/8 
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C.R.T. ISOLATION TRANSFORMERS 


Fer Osthode Ray Tubes having Heater Cathode short- 
@renit and for C.R. Tube wih ‘alling emission. Full 
fastruetions supplied 


A. Low Leakage wwmdings. Optiona Boos’ 256% 
and 60°,. Tapped mains primaries 
2 volt 12 6 eaei 
4 volt 12 6 each 
6.3 volt 12 6 eacn 
10.8 vol 12 6 each 
13.3 12 6 each 
ouR LATEST SUPERICR PRODUCT. ‘ype A? 
High Quality 


p “4 oo. 78 10 15 ot 16/6 ee 


nput. Low capacity. Multi Output 
and 13 volts. Optional boost 26% 


e for all Cathode Ray Tubes, 21 - 
em ae 
a All Lowy « rs values. 20 10 ohms to 1é 


mes.. t » 4a; 1 w., 6d; lbw, 84.5 2 » 1 -. 
HIGH STABILITY. w., : 2- 


to 10 mes. Ditto 5°... Od. to 5 meg., , 6d. to 10 meg 
5 watt f 3 
10 watt WIRE-WOUND RESISTORS 16 
16 watt 26 ohms—-1°,900 ohms l2- 
15,000 ohms-50,000 ohms 5 w., 1/9; 10 w 23 


WIRE-WOUND POTS, 3 w 
Pre-set Min. TV type 


WIREWOUND POTS, 4 w. 
Standard suze Pots, longs 
Knurled Slotted knob Spindle High Grade. All 
All values 25 ohms ¥ 25K Values 100 ohms to 50 K., 
3/- m., 30 E., 5 4- 66; 100K., 4 

Ww SPEAKER 


Carbon Track . 

3- CONTROL 100 3-. 
or TRANSFORMERS Heavy Duty me ag 46. Maulti- 
ratio push-pull, 76. Miniature 3V4, .4 6. Hygrade 
Pusb-pall 10 watts, 15 6. MULLARD p10 6k or 8k 30'-. 
L.?. CHOKES 15 10H 6065 ma. 5-. 10H 85 ma. 106. 
10H 160 ma. 14 - 
Ly TRANSFORMERS 200 250 v c 
80 mA., 6.3 ¥ 
a Rectitter 6.3 3 Qe inane, 5... 


2 a. Ditto 350-0-350 226 
MIMIATURE 290 5 20 mA., 6.3 v. la 106 
ET, 250 v.45 mA., 6.3 v.28 156 
ALL, 250-0-250 100 mA., 6.3 v. 3.5 8. 196 
STANDARD, oem, Ona, 6.2 v. 3.5 0 176 
TER TRANS., 142.76. 3 106 
GENERAL PURPOSE ‘LOW VOLTAGE 4, 5, 


12, 15, 18, 44 and 30 v. at ZA 


amp. 
Outputs 3, 
6, 8, 9, 10 6. 


—— FORMERS and cores, in. §d.; fin. 10d. 

PORMEnS 5937 or 8 and Cans TVi or 2, fim. sq. * 
or n 2+ with cores. 

stow MOTION DRIVES Epicyclic ratio 6:1, 2/3. 

TYARA. Midget Soldering Iron, 230 v. 40 w., 16 

REMPLOY INSTRUMENT IRON, 230 v. 26 w., 17)-. 

MAINS DROPPERS. 3 x itin. Three Adj. Sliders, 3 amp. 

760 ohms, 43 2 amp., 1,000 ohms, 43. 

LINE OORD. .3 amp., 60 ohms per foot, .2 amp., 100 ohms 

per foot. 2 way, 6d. per foot, 3 way, 7d. per foot. 


CRYSTAL MIKE INSERT oy Acos os 
Precision engineered. Size only 1 


ACOS ORYSTAL DESK MIKE, Bargain. 3B. 
MIKE TRANSF 39 ea; 100:1 Potted, 10)/ 
LOUDSPEAKERS P.M OHM. Sin, Rola 17 
6in. « 4in. Rola, 18)- 7in. x 4in. R.A. Ql/- 
10in. x Gin. Bola, 276 Sin. Pleasey, 19/6. 
6)in. R 186 Sin. Rola, 2] /-. 10in. R.A., 30/- 
aI-FI TWEETERS, din. 25.- lin. Plessey, 30/- 
18in. Baker 15 wt. 3 ohm and 15 oh : models 105/-. 


18in. Baker foam suspension 15 w. 15 ohm, £8. 
18in. 15 ohm Pleasey 10 wt., 45.- 


L.F. TRANSFORMERS 7/6 pair 
466 kes. slug tuning miniature can 24 =< 1 « lin. High 
Q ané good bandwidth. By Pye Radio. Data sheet supplied. 


Wearite M500 LF. Miniature a ke s.,126 = 
Wearite 550 LF. Standard 465 &k . 12 6 pa 


CRYSTAL DIODE G.E.C. 2-. GEX34, 4-. #0 Circuits, 3/-. 

E.R HEADPHONES, 4,000 ohms, brand new, 16.6 pair. 

SWITCH CLEANER Fluid, squirt spout, 4/3 tin. 

TWIN GANG CONDENSERS. 365 pt Miniature, lfin. 
lyin lfin. 10 - 0005 Standard with trimmers, 


9-: }-. Midget, 76; Single 50 pf., 2/6; 
100 pf., 150 pl., 7 -. Solid dielectric 100, 300, 500 pf., 3 
VALVE HOLDERS. Pa. it. Oct., 4d. EFS0, EASO, 
Bi2A, CRT, 13. Eng. and Amer. 4, 5, 6, 7 pin, 1 -. 
MOULDED Maris and Int. Oct. 6d., B7G, BSA, B8G, BOA, 
9a 1 < 

C 


Bo 
SPEAKER FRET Gold Cloth 17in 


. in., 5& -, 25im. x 
Tygan S4in. wide, 10 - ft. 27in wide, §/- ft. 


E SWITCHES 

p. 2-way, short spindle 26 
Sp 4-way, 2 waler, long spindle 66 
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle 36 
3 p. &way, 1 p. 12-way, long spindle 36 
Wave change * MAKITS"’ 1 waler, &'6; 2 ee 126: 
8 waler 16 -; 4 —_ 22 6: 5 waler 23 - water 26 6. 
TOGGLE SWITCH » 2 DP. 36; ‘DPD. 4- 


MORSE EELS, co 26. 
§ JB-MIZIATCRE LecTs ZOLYTICS 1S v.), 1, 2, 4, 5, 8, 
a, W mid. 3 - each 


EDISWAN 3 even bane 
JUNCTION TYPE P.N 


ampi. as.~6 3 omg ” ¢requency 
stages uy hanger up tod Moje. @ = 
pu ‘ \Al IF amp. 
PRICE 2 10- p to 2 Mois 15 - 


Geltop Power Vi6 10P, up to 10W with beat sink 90-. 


1959 RADIOGRAM CHASSIS 


FIVE VALVES 
LATEST MULLARD 


M.W. 200m.—550 m ECH81, EFS89, EBCSi, 
L.W. 800 m.—2,000 ELS, EZ380, 
12 month Guarantee. A.C. 200250 v., 4-way switch. 
Sbhort-Medium-Long: V.C. and Negative 


Feedback, 4.2 watts. Chassis 13jin. x Siin. = 2hin. 
Glass Dial Size 10 » 4jin. horizontal! or vertical. 2 Pilot 
Lamps. Four Kaobs. Walnut or Ivory, aligned and 
calibrated. Chassis isolated trom mains 


BRAND NEW £9.10.0 «-.:: 


TERMS: Deposit £55 and 5 monthly payments of £1- 
MATCHED SPEAKERS 8in., 17 6; 10in., 25 -; 12in. 30.-. 
SUPERIOR FM-AM MODEL 
Six Mullard Valves, ECC85, ECH81, EFS89, EABC80, ELS4, 
EZ80. V.H.F. 108-87 Mc/s. Med. 190-550 m. Long 1000- 
1900 m. Gram input. Ready for use. A.C. Mains 200/ 
© Isolated chassis. tput point for use as Hi-Fi 
128 month guarantee. Circuit supplied. 
Leafiet 8.A.B. 


£18-19-6 corr. 56 


. GARRARD 4-8PEED RECORD * 
CHANGERS RC121/D MKIi MODELS 
Brand new and fully guaranteed 12 months 


| AUDIO PERFECTION | 


Peatoeed to she 28, S 45, 78 r.p.m. Records 7in. 10in., 
18in. With plug-in NORMAL HEAD. 


our rrice £10.10.0 srenz0 mean g2 xin 


LATEST COLLARO AUTOCHANGER 
£7-19-6 


3 FRINGE wees "4 
Linear or Log Track: AIRSPACED 1/6 v4. 
with orne 
with x Gn.. 46:9 = Ta 58: i * ? 
$9: 13 » on. $6 « Llim., 10:6; 15 « 14in., 12:6 
and 18 x 16 > 8. 


BLACK CRACKLE PAINT. Air drying, 3~- tn. 

P.V.C. CONN. WIRE, 8 colours, single or stranded. 26. va 
NEON MAINS TESTER SCREWDRIVER, _ -. 

CORED s5OLDER RADIOGRADE * yds. ‘d., ile. 26 
PAXOLIN 1/l5in. in. l0in., 16. ION TRAPS 5- 


GEVAERT GEVASONOR © 
50°., Extra Long Play Plastic ~~ 
1,700ft. Tin, Reel 35 - 5Oft. Sin. Ree! 21/- 


SUPERIOR 1,200%t. Tia. “Plastic Tape 24/- 
600M. Sin. 15/-. All Spare Reels 3/- each 
LONG PLAY | Siin. 1,200ft. 28/-. ‘Bin. 225. 7/6. 
“(NSTANT Bulk Tape Eraser and Head 
Demagnetiser: 200/250 v. A.C. 27/6. 
SENTERCEL RECTIFIERS. £E.H.T. TYPE FLY BACK 
VOLTAGES. K325 2kV., §-: K3 40 82 kV, 7 -: K5 45 
$6 kv. 76 vy. 4 kV. S- KS 100 *& KV. 146 


5 -: RM2, 100 mA 
275 mA. 16- 

RECTIF 250 ¥ 
§ 76: 60 mA., 8/6; 85 mA., 9/6; 200 mA 21- 
300 mA. 27/6; Full Wave 120 mA., 15-. 
COILS. Wearite “P” type, Bi- each. Osmor Midget 
“Q” type adj. dust core aon 4 each All ranges 
TELETRON. L. and M. T.R.F. with reaction »* 6. 

OD AERIALS. “.W.. 89 


FERRITE R L.. 126 
T.R.F. COILS AHF, 7- pair. H.F. CHOKE?, “36 


JASON F.M. TUNER COIL SET, 26-. H.-F. coil, aerial 
coll, Oscillator coil, two LF. transformers 10.7 Me/s 
Detector transformer and heater, choke Circuit and 
component book using four 6AM6 2/6. Compiete kit 
with Jason Calibrated dial and 4 — 26 15/-. 
With new Jason Cabinet 20- ext 

Mullard 38-3 quality Armplifier ~=* built, £7/17/6. 


STUDIO ‘0’ 
Pick-up 


4 Speeds— 
10 Records 
Or With Cabinet, Amplifier and Speaker 


£11 © 19 = 6 Carr. 5/6. 


B.S.R. MONARCH UAS 4-SPEED 
AUTOMATIC RECORD CHANGERS 


Brand new and fully guaranteed 12 months 


OUR PRICE £6.19.6 post ‘ree 
STEREO MODELS UA8, £8 19/6, UAI2. £1010- 


AUTOCHANGER ACCESSORIES 
Suitable player cabinets (uncut boards) 49/6 
Amplifier player cabinets with cut boards 63/- 
2 valve amplifier and 64in. speaker for above 79/6 
3 valve amplifier and 64in. speaker for above 95/- 


New Stock. .001 mid. 7 kV. T.C.C. 56. 


20 kV., 96 7 EV. 0/6. 160 of. So 00 pt Micas, 64. 
Tubular 500 v. .001 to os mid., 94.; 05 1 1-; 25 16; 
PA tS % C8; © 1 mid.; 2,060 v., 3.6; ‘ool mid., 
2,000 v. 1 

ONDS. Be a, DH fo ME a. a. 
SILVER MICA CONDENSERS. 10°. 5 pi. to 500 pl. 1l- 
600 pf. to 3,000 pf., 1/3. 

AN -gy 34-4 - to 47 pf., 1/6. DITTO 
1% 50 pf. to 815 pf. 1/9; 1 ih to 6,000 pt.. 2, 

, 30, 60 eth 94.; 100 pt., rt 
| 1/8. 960 pl, 1/6. 600 pi. 19. Phillips, 1 /- ea. 
=e "ELECTROLYTI08, “FAMOUS MAKES 

| TUB | CAN TYPES 
wee ‘lemme. we #500 v 3- 
2/450 v 2/3 | 10025 2- | 16/500 v 4- 
4/450 v 23 | 250/25 v “se | 32/350 v 4- 
8/450 23 | 500 12 2- | 100/270 v 56 
8 500 29 | +8 450% 4/6 | 2,500/3 4- 
16/450 v 86 %+8 500% 5/- | 6,000/6 ¥ 5- 
16/500 v 4- | 84+16/450 v. B- | 84+ 16/500 q- 
$2 450 v 56 | 8+ 16/500 v. § 6 | 32+ 92/350 46 
25°25 v 19 | 16+ 16/450 56) 50 + 50 350 v 7- 
50/25 v zi- | 38 16/990v OE 116 
50,50 ¥ 2- iy v.46 | 100 + 20¢ w.126 
FULL WAV: BRIDGE LELENIUM RECTIFIERS. 2, & of 


12 v. 1} amp. 8; 2 a. 113; 44.176; 6«. 226. 
CHARGER TRANSFORMERS. Tapped input 200/250 + 
5 6:24.176:44 226 


for charging at 2. 60r 12 ¥. lga..] 
Charger cireuit free AMPUETERS. 4a. and 5 a, 


Wired and tested ready for use 146 
te GARRARD 4SPEED SINGLE NEW ané cored «©9VALVES = 90-tay 
RECORD PLAYER 4SP *%T [ies 6160 106)EA50 RYS! 1s 
£7 POST 185 |6N7™M 7/6/EABCSO } a etan 7 
iT 6Q7G EBS! ABCSO 
105, [audio PERFECTION | Pore! | [itt sore. eaert, avRia 4 
MODEL TA MK 11 £8 -10 { Stereo Heads 4 ian Stiuere uare B 
MODEL 4 HF £18 €2 extra 5u4 6V6G EBocs4 126)Pocss 1 
5¥3 exe q ty } PC 1 
6 4 "Hae : 
Transidyne Superhet fix £11.19.6 re SA ECLS0 126 PCLa2 { 
6BR6 12AT7 1O6\ECLS 126)PEN25 
T.C.C. Printed Circuit, internal Ferrite aerial 6BHS 10/6)12AU7 BF3v PLa2 
Rola loudspeaker, push-pull output. AN parts, 6BW6 106 12AX7 /BF4) 10.6) PY%o 
cabinet 6 x 4.x Ifin. Ediswan transistors. 6D6 =. 76 12BAS ) RPS PYsi i 
6P6G 7/6 12BE6 Bre ’ Prez 
THE HI-GAIN BAND 3 PRE-AMP pe EY +e + 
Cascode circuit using Vaive ECC84. I7db 656 76 3514 {BL32 5,6 UCcH«é2 i 
gain. Kit 29/6 less power; or 49/6 with] | [6276 3574 El4l = 10/6, UPS! 
power pack kit. Plans only 6d. oest ) (+e _ 8 ious 1 
Also Band | version same Prices. 6k8G 954 { Brs0 sie'V2 


RAD 


POSTAL SAVICE |/- 


OVER £2 FREE. C.0.D. 1/6 


COMPONENT SPECIALISTS 


(EXPORT C.W.0. POST EXTRA.) 


Wed. | p.m. 


Catalegue |/6. 


OUR ONLY ADDRESS 


337 WHITEHORSE RD., 
WEST CROYDON 


THO. 1665. Buses 133 or 68 
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FAGE 
VALUE 


The face of an Elliott switchboard instrument is more than just the end 
of an instrumentation system—it is the vital link between it and human 
consciousness 

Easy on the eye, certainly——but these rectangular faces with their serene 
black-and-grey styling are more than merely attractive. The scale is the 
longest practicable, consistent with case size; the calibration divisions 
are the fewest compatible with the values to be read 

As with every other item and component of Elliott instrumentation 
systems these instruments are designed and built with one aim: absolute 
functional efficiency 


Model | Movement ; Barrel Case Scale Amps Volts 
No Dia Size Length 


2705 Moving 4y"—-i" 3.40" SOuA 50mvV- 
Coil 1000A 1000V 
Moving 2 ‘ . 3.10° iSmA 10V 
Iron SOA 300V 
Moving "44 SOuA SOmvV- 
Coil LOO0A 1000V 


Moving ; ‘ ISmA 10V- 
Iron SOA WwOV 


E L L i oO ¥ T If you use instruments you 


must know about Elliotts 
Instruments for Prototype equipment—7 days delivery 


Elliott Brothers (London) Limited, Century Works, 
Lewisham, London, S.E.13. Telephone: TIDEWAY 1271 LA | 
A Member of the Elliott-Automation Group 


ELECTRONIC COMPONENT 
DISTRIBUTORS FOR OVER 25 YEARS 


BLANK CHASSIS 


Precision made in our own works from commercial quality half 
hard aluminium of 16 s.w.g. (1/!6in.) thickness, these chassis go all 
over the world (and off it—in rockets!) 

Same day service for ANY SiZ to nearest |/!6in. and up to I7in 
of straightforward two, three or four-sided chassis. Specials dealt 
with promptly 


SOLDERED CORNERS 
While these chassis, owing to their thickness, hardness and efficient 
folding, will carry components of considerable weight and normally 
require no corner strengthening, we can do this by a special soldering 
technique at 6d. extra for each corner 


FLANGES 
tin., din. or din. flanges (inside or outside) 6d. extrafor each bend 


PRICE GUIDE (normal chassis only) 
Work out total area of material required, including waste, and 
refer to table below 
176 sq. in 8 | 304 sq 
208 sq. in b ] 336 sq 
240 sq. in 0 368 sq 
272 sq. in it and pro rata 
Post 1/6 Post 1/9 
Discount for quantities. Trade enquiries invited. Spray finished 
arranged for quantities of 25 or over 
PANELS 
The same material can be supplied for panels, screens, etc. Any 
“size up to Jic. at 4/6 sq. ft. (sq. in. x §) Post, up to 72 5q in. 9d., 108 oq 
in. 1/3, 144 sq. in. 1/6, 432 8q. in 1/9, 576 8q. in. 2/-. 


287/289 EDGWARE ROAD, LONDON, W.2. 
Telephone: PAD 5891/7595 


RECO KITS 


“RECO” MIDDY ONE TRANSISTOR KIT 
‘ MS Waves Mize 4jin. = Spin. x jin Variable 
ontrol Vari Q ferrite rod serial Bonotone 
earpiece with inaert Monthe of listening 
encell battery Complete kit with Ediewan 
easy build diagrams 376. P.P. 2 


“RECO” PUSH-PULL FIVE KIT 
M/L. Waves & Trawler Band. («ize Gjin x 4fin « | 
Aa the Transigen Three but with Push-Pull-catput stage ‘ ive transistors, 
ndluding MULLARD 0045 and EDIBWAN Transistors mproved 3in 
speaker. Complete kit @6/7'6. PLP. 2 Kasy build practical wiring diagrams 
free with kit 


“RECO” TRANSIGEN THREE KIT 


M/L. Waves and Trawler Band.) 

f contained (no external aerial required 

tage with MULLARD 0045 and two EDIBWAN 

™~ tors. Combined volume and sensitivity control 

On test (50 miles from London) tuned in the Home, Light, Third and in the evening 

Rad Laxembourg, A.P.N. and man where Attractive pale blue polystyrene 

ane with red grille This receiver wi sperate a speaker in good reception arvas 
Complete kit with easy build diagrams and battery, 7h/-. PP. 2/6 


“RECO " TRANSIGEN TWO KIT 
M/L. waves) 


Oncillating detector stage for senaitivit Fine for good reception areas. Hae 
mined volume/senaitivit mtr Complete kit with volt pencell, easy build 
liagrame and EDISWAN TRANSISTORS, 69/6. PP. 2/6 


“RECO” PUSH-PULL FOUR KIT 


SS 
* 
Se , \ r B® Wave 
ee ' r trar to 


wilyatyrene case with 
with easy balid 

P. 2/6 
the above kits 2/6 


yume contrat 


f case and no 


AFTERJSALES SERVICE 


RADIO EXCHANGE COMPANY 


(Dept. W.W.) 
27 Harpur, Street," BEDFORD. 
Closed | o/c Saturdays Telephone Bedford 2367 


HI-FI AUDIO SPECIALISTS 


25-watt High- 
Fidelity Ampli- 
fiers by world- 
famous manu- 
facturers listed 
at 28 gns. 
Special Offer:— 
in sealed cartons 
at 1S gms. each 
—with guarantee 
and = instruction 
book, carriage 
5/- extra. 
Suitable for use with all types of stereo and monaural 
pre-amps. Brief specification—flat frequency response 
from 2 to 160,000 kc/s per sec. Distortion less than .! at 
1S watts, less than .3 at 25 watts. Gramophone test 
report on application. Pamphonic 1004 Hi-Fi 10-watt 
shelf-mounting amplifiers. Listed at 25gns. Offered at 
15 gns. 
Both the above items can be demonstrated at our 
Edgware Showrooms. 


SEND FOR ang EDGWARE RD., W.2, _ "RAPE 
FREE LISTS ENQUIRIES 
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23 TOTTENHAM COURT RD., LONDON WI. Tel.: MUSeum 3451/2 
+ VISIT OUR NEW BRANCH AT 309 EDGWARE RD., W.2. TEL: PADington 6963 


a "| Unrepeatable Bargains! ! ! 
Liij2 THE FAMOUS COSSOR 3 WATT AUDIO AMPLIFIER KIT 562K 
THE ps - a PRICE me, : 
PORTABLE [,rmce 6.76 us... 


compact versatile Amplifier which 
MAY BE incorporates the most up-to- 
BUILT FOR _ as date pre-assembled printed cir- 


cuit and is suitable for operation 
from Radio, Microphone or 
plus 3/- post & pkg. Gramophone. The circuit design 
Batteries extra. includes negative feedback, valve 
H.T. 10/- (Type B126) or line-up 6V4, 6BQ5, EF86. Two 


equivalent Loudspeakers are used, i.e., 
LT 1/6 (Type AD 35) or 10 x 6in. Elliptical and 4in, Treble, 
equivalent ensuring high quality output, 
% High Q frame aerials. suitable for use on (250 v. 


% High sensitivity on both A.C. mains. All items are supplied, including Loudspeakers, Knobs and 


wavebands Escutcheon, with full assembly instructions and in makers original carton. 
*%& Medium and long wave one 
superhec circuit. THE COSSOR PRINTED CIRGUIT MODEL 701K VHF/FM Radic Receiver kit 
*% Instruction book 1/6. ORIGINAL PRICE 15 Gns. 


*% Size only Bin. x Bin. x 4hin. OurR £8/19/6 P. & P. 
‘ including b S4lb 4 valves of the economy type. PRICE j 2/6 
Ba . — = y This Kit is easily assembled and 


RECORD CHANGERS will provide a complete Radio 
B.S.R. Monarch U.A.8. 4-speed auto changer a 19 6 Receiver for reception of 
Collaro Conquest 4-speed auto changer a7 19 6 VHF/FM transmission. The 
Garrard R.C. 120 M.K.2 4-speed auto changer ais 6 


Receiver utilises the lacest type 


Postage and packing on above units 5/- each. printed circuit, for use on 


rr TTY —w eee A.C. O.c. ’ “ 
PREMIER BATTERY ELIMINATOR SAnnnnnnw ae ia ae 
a Housed in two con- ¢ 2 UF, UABC8O, ULE, UYBS 
f ~ tainers which are to 4 ALL THESE GOODS » Valves. All components are 
replace AD 35 and ® @ supplied including a Goodmans 
B126 Batteries. ‘ » 10 6in. Elliptical Speaker, full assembly instructions and presented in 
2 »)  CANBE 
. << ©: MAY BE 37 6' 2 manufacturers original cartons. 
A BUILT FOR 3//O > ‘ 
PeMIER Plus -2/- Po PD DESPATCHED | POCKET TEST METERS—Truly efficient meters for the enthusiast 
Ee q CABY MULTI-METER A-i0 ALFA RADIO TEST METER 
\P vse with DK FROM STOCK § @ civ 10.50-250-500-ka (2kQ/¥) | 33530 per vole. 
ws ories valves. § @ ACIV 10-50-250-500-IkO (2k 0/¥) DC/V 6-12-60-300-12000 V. 
és ” q@ WITHIN 24 HRS. 2 Ranges: OC/mA 0.5-25-250 (250mV) Ranges: AC/V 6-12-60-300-12000V 
THE MID-FI 2 » OHM 0-10 kKQ-IMQ. DC/mA 300 »yA-30mA-300mA. 
A NEW DESIGN 4} PG Complete with vest leads £4/19/6. Complace with cour leads €5/19/6. 
WATT AMPLIFIER PPP POIPIPLPS P&P. 2/6 P. & P. 2/6. 
KIT | en ene ea a iets ee Bae 
MAY BE 
MAY BE og). | NO ELECTRICITY ? 
Plus 3/-P. & P 


Here's your answer 


THE 
BEREC 


BATTERY RECEIVER 


A new circuit for the home constructor requiring 

a good-quality medium-powered Amplifier for 
reproduction of Records of F.M. Broadcasts. 
Technical Specifications: separate bass and treble 
controls, Valve line-up EF86, EL84, EZ80. Voltage 


adjustment for A.C mains from 200/250 voit, “ ss 
3 or 1S ohms impedance Negative feedback. THE CLARION 


or £1/0/0 Deposit and 


Size 7 x 5x 2in., overall height Sin. Silver-ham- Transistorised miniature battery-operated For jus 5/- 
maered finished Chessis “| TAPE RECORDER 9/6 Dag Sam eee 
* Soaiete descad aaa ote 1p S. This receiver is ideally suitable for use in the 
# Recordings interchangeable with other recor- | home or where normal electricity supply is noc 
ders. — remarkable reception on — a er 
peech | 20d short wavebands, incorporat follow 
* ern mag dees cage TO er . latest-type miniature Battery "Satves: OK 


THE VERDIK 
QUALITY TEN - rm 
a JER | HI-Fi SPEAKER A j2in. Loudspeaker of | Size 114 « 74 x SHin. 
AMPLINGR AND PRS pomp a | high-fidelity quality, made by a famous manufac- | This receiver can also be supplied with 2 short 
push-pull output of 10 watts and incorporating nega- | turer, 15 ohms impedance, 15,000 lines, with | wavebands instead of medium and short, covering 
tive feedback. Provision for Tuner, also bass and | cloth suspended cone. Price 596 a a6 2.5—7 Mc/s. and oy! Mc/s. 
" rice 


Price co plete with 25 G plus 5/- * * a an externa 
Microphone an: ns. P P 6.103 Batter y or equivalent. The receiver is 
' Pp id tape— -&P. - - 


treble contro! and 5S-position selector switch for 
Microphone, Radio Tape and L.P. & Standard Record- 


79/6. 


ings. Finished in an attractive grey/green armel. Rept: p for the MAYFAIR 
Fon A LimiTED PERIOD ONLY £14196 | Tee eens Go | | WP. TERMS TO SUIT YOUR POCKET! 
Original cost 23gne P&P. 7/6 i / 
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Manufacturer's Surplus Bargain 


{sai aii eowse | STEREO £7.70 


EL84, Ems! Ez80 et ys Independent twin channe! amplifier with excess of 3 watts per 
Three Waveband ont Switebe : . channel 
“) << 
300 m. Long Poona 2.000 + % ¥. Concentric volume control (optimum balance arranged immediately 
VHP(PM 88-95 Melis. Philly without additional knobs) 
Continental Tu uning ity Choice of volume and tone controls separately fixed or integral 
with (ao peer ¥ nig - | with chassis and having continental! styled knobs (brown and 
gold) 

Stoved grey or blue hammer chassis 9}in. x Shin. x 6in 
ctrevitry including a most modern crystals; output matching 3 ohm speaker 
Neg. Feedback. Magic each channe 
as. Three watt output. Sensitivity and . For operation on AC mains 200/250 v 

action of a very high standard. Chassis sise 
13 x 6jin. Height Thin. Edge illuminated glass dia 
11g x S$in. Vertical pointer. Horizontal station names 1 on brown background 
A.C. 200/250 v. operation 


Aligned ond tested sendy fee £13. 10. O« Carr. & ins. 5/- 


Complete with 4 Ko nut v 
Three ohm P.M. speaker on r e 
Sin. Goodmans specia. ne 21 6 l0in. BR avy Duty 30/-. - Post & Pkg 6 


RECORD PLAYER 
RE-GUNNED TV TUBES BARGAINS 
NEW REDUCED PRICES) | SINGLE PLAYERS. 8.S.R. (TU9) 
\ 90/-; Collaro (4/564) 6 gns; Gar- 
+». and now !2 months guar- rard (4SP) £7.10.-. Carr. and ins 
antee! 6 
All tubes rebuilt with] | AUTO CHANGERS. BS.8 
) 19.6; ollaro on- 
new heater, cathode and quest) €7.19.6; Garrard (RCI2I 
gun assembly—recondi- 4D/Mk2) Plug in head and stereo 
tloned virtually as new. adapted 10 gns. Carr. and ins. 
4/6 
12in. £6, I4in. £7, 1I7in. RECORD PLAYER CABINETS. 
£8.10.0, etc. Contemporary styled Bin. x I3in 
«Bin. 3 gns. Carr. and ins. 3/6. 
10/- part exchange allow- 2 valve, 2 stage, 2-watt amplifier 
ance on old tube to fit above cabinet, complete | FE K. FE 


6in k 19.6, 
Carr. and ins, 10/-. Comprehensive P "Po * ready wired €3.19.6 


stocks—quick delivery Send for full bargain list and details BROTHERTON, KNOTTINGLEY. YORKS 

80 OHM COAX. CABLE CONDENSERS—Silver Mica AD pret. | . 
NOW ONLY 8d. YARD values, 2 pf. to 1,000 pf, Gd. each. Ditto. | if your local dealer has not one in stock we will gladly loan him one for 

Highest Quality Cable low-lo " ceramics Od. each. Tubulars 450 ¥. T.C.C. | you to hear 

thene Aeraxial semi-air spaced 4 . mfd.-.01 and 1350 ¥.. Od. each, 

lomses cut 50% Standard } ‘ ip _1- each. 25 Hunts 16, 5 

Stranded core yids 12 6. rr. 14 D. 1 9, .001 6 ky. 5 G, 001 20 kv. 96 

r ie 32 


RESISTORS FULL RANGE 


lis. Couplers 


Ciactrsiyiics Al Types Now stock 2102: isan) c t.r ees. | Unique Opportunity to Acquire. 


CAN TYPES iw Qd 11-8TAB 


Hf emer <5 | 0-900 VOLT INSULATION TESTER 


66 SPEAKER FRET —£ 

Comprehensive range in stock lised metal &x Sin. 2’ 

— FULLY 12x12 46; 12~ léir 
VALVES a — er Q/-; 36x12 13.6, et 


- 
a 
= 
“3 
. 
bed 


TYGAN FRET 
12in , 2- & 


at pat pt pe 


LOUDSPEAKERS --P 
t 176 ‘ 


; 


76 Blac ] 
al, 18 6; Mir 
A.. 35 “ 


q_COUIDDOOy~2 

* ' @@Q0c0;: 2a 
Pua w8rMoo~ F 
22OE222OE20228Q 0 


0- 
Bte., Etc., Comprehensive Stocks 


2 WAVEBAND CAR RADIO KIT 


12 v. operation. Med & Long Weoves 


Modern development 

the famous Brimar Hybrid 
vibratoriess car rad) 

cult Five latest type 
Brimar low voltage va 
and 2-watt power transet 
B.P. stage and permea! 


extreme 

good sensitivity and signa! notee rats ructior 
7 x Gn. elliptical speaker for fidelity tpat tained meta! cabinet | Unique opportunity to acquire 5,000 volt insulation 
Gx7x2}in. with attractive calibrated d eaker and power transistor stage tester at only |/3rd of cost. 0-5,000 v. output, 
mounted separately, appros. & « i A.C. 0 C., continuously variable by variac, leakage 
Recommended Complete Kit $12. 19. 6 ‘ i by magic eye. input voltage 200-250 v 

Buy (incl. speaker, etc.) Bargain Price cS Weight 30ib Dimensions 18 x 18 x I3in 
Instruction booklet and parts list available 36 post free P&P. 3/6 Meter reads on both A.C. and D.C. ranges. Micro 
switch fitted in one test prod, controlling input for 
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN.- absolute safety. Output current 5 m/a. max. D.C., 
SiVE STOCK. pesearyrc NOW FOR FULL BARGAIN LISTS. 3d. 10 m/a. AC. These laboratory grade instruments 
‘erms: or C.0.D. post 4 pocking up to ¢ /b. 7d. cost £75 new, are in original tropical packing case, 
1 ib. Wh; +? ib. Ty 16: 5 ib. 2/-; 10 2/9. | with inner instrument case, and are absolutely brand 

new and unopened 


RADIO COMPONENT | PRICE £24 only soz) jefundesd 
SPECIALISTS R. SANKEY, PICTUREDROME, ATHERSTONE, WARWICKS. 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY phone :— rstone 
Established 1946 Tel: THO 2168 Meure: 9 o.m.—ép.m. | p.m. Wednesday. Tele Athe 3210/3202. 


OcioBer, 1959 


\ga// fon VALVES, TOBES AND COMPONENTS 


\ 


4, 'NS 


VALV&s 


Guerranteed 


All Tested 
Before 
Dispatch 
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BY RETURN POST SERVICE 


ACHLDDD ECC83 
10/- ECC84 
AC/P 7/6 ECC8S 
ACSPENDD ECF8O 
26/6 ECF82 
AC6PEN 6/6 ECH2! 
ACVP1/S 10/- ECH42 
3/6 ECHS! 
0/— ECL80 
12/- ECL82 

13/tt EF22 

15/— EF36 

12/6 EF37A 


EL32 
~ EL33 
EL38 
EL4! 
EL42 


lad 
MONS SOS OF ONOO=—ACOWSS 


oe); 


ewwesooeee ei 


ECC82 


9 

5/6 KTW63 
14/- KTZ41 
26/6 MH4!i 
10/6 ML4 
10/6 MSP4/5 
7/— MSP4/7 
9/- N37 
9/6 N78 
10/—- N339 
10/6 OZ4 
10/- Pé! 
10/- PCC84 


PEN4DD 26/6 
PEN4VA 1I5/- 


PE 

PEN383 23/3 

PEN220A 4/- 

PEN4SDD26/6 
om 


5/- 
266 


50 
19/tl U76 
29/10 ulsi 


23/3 (2359 


7/6  6BAG 


ROL 


“HHHSKOOHSI OS 


OuS@ESUeOnnn— 


12K7GT 


1428T 4 
(8s8T 3; 


K8/100 126 


! 
10/- 


9/9 | Westing- 
house 


UNITS 


BSR 
matic changer 


SRM 
Aut 
with 


speed Mixer om 
fitted 
cartridge 


Carriage 3/6 


hanger 

rnover 
“8 17/6 
The latest Co 
speed auto-changer 
with Studio °o 
fully 
plus packing and post 


ew 


ollaro 4-speed 
nover 


and guaranteed 


insert 
guaranteed 


singie 
with automatic stop 
crystal cartr 


AUTOMATIC CHANGER 


UAB, 4-speed Mixer Auto- 
nual and auto- 


latest 
Carriage 


with 


OUR PRICE 


»del UAI2, 4- 


atic record 
latest type 


OUR PRICE 


ilaro Conquest, 4- 


mn cream 

Brand 
a7 196 
3/6 


player 
cream, 
idge, brand 
£6/19 6. 


RECTIFIERS FOR 

BATTERY CHARGERS 

12v. lamp 4/3 !2v.2amp. 7/- 
12v. Jamp. 10/- I2v. 4 amp. 12/6 
12 v Samp. 14/6 


TRANSFORMERS FOR 
ABOVE 
2 amp. 13/6, 4 amp. 18/6. 


ACOS MICROPHONES 

Acos Mic 39-1 Crystal Stick 
Microphone for use as a hand, 
desk or floor stand unit for high 
quality recording, broadcasting 
and public address work List 
price £5/5/- OUR PRICE 39/6. 
With desk stand 47/6. With floor 
stand adapter 54/6. Postage |/6. 
Acos Mic Type 33-1 Crystal 
hand or table microphone. Fiat 
response 30-7,000 cps. Omni- 
directional Suitable for tape 
recording, etc. Dark brown plastic 
case Brand new in maker's 
cartons. List SO0/-, OUR PRICE 
29/6. Postage |/6 

Mic 40, as supplied with most 
modern tape recorders, listed at 
35/—. OUR PRICE 25/—. With fold- 
ing rest and 8ft. lead, 40/6,000 c.p.s 


ACOS PICK-UP ARM 
Type GP54/2, complete with turn- 
over crystal cartridge and crystal 
styli HGP37/1 or HGPS9/5C. 29/6 
complete 
Garrard Automatic Record Changer, 
4 speeds, Type RCI20/D Mark | 
Price €8/17/6. 


| COssOR 


PRINTED CIRCUIT | 


KITS, Model 701K, VHF/FM, radio | 


with 
OUR 


receiver kit, complete kit 
instruction, listed £15/15/- 
PRICE €7/1S/-. Post 3/6 


COSSOR PRINTED CIRCUITS 
KIT. 3 watt Audio amplifier 
model 562K, listed £9/15/-. OUR 
PRICE €5/10/-. Post 3/6 


COLLARO MARK IV TAPE 
TRANSCRIPTOR 


Four heads, twin track operation, 
2 motors, tape measuring and 
calibrating device, finished in 
cream polystyrene, cover plate 
with maroon controls, 3 speeds 
33, 74 and 15 inches per second 
Price £16/16/— plus 10/6 carriage 
and insurance 


EX-GOVERNMENT 
HEADPHONES ETC. 
High Resistance Headphones type 


CHR 13/6 pair, available either 
cream or black 


Headphones, im- 
type CLR, 7/6 


Low Resistance 
pedance 120 ohms, 


pair 
American Throat Microphones, 
type 730, 3/- set 


LOUDSPEAKER 


*All brand new. *Note Special 
Prices. *All Permanent Magnet 3 
ohms impedance. 

Sin. Units by Plessey, Goodmans, 
Lectrona 7/6 each 
ésin. Units by Plessey 18/6 each 
Bin. Units by Goodmans 19/6 each 
10in. Units by Elac, Plessey 


UNITS 


each 
x 4in. Units by Plessey 
19/6 each 
Units by Goodmans 
19/6 each 
Units by Goodmans 
19/6 each 
Units by Goodmans 
25/6 each 
10in. x 6in. Units by Plessey 
25 


x 4in 
x Sin 


x Sin 


each 
Bin. Loudspeaker Units 3 ohms 
Impedance with a Matching Output 
Transformer suitable for 6V6. 
Brand new but soiled, offered at a 
Special Price of 11/6 each. Postage 
6y1n. Mains Energised Loudspeakers 
with Matching Output Transformer, 
Field Coil, ohms. 17/6 each. 
Bin. Mains Energised Loudspeakers 
with Matching Output Transformer, 
Field Coil, ohms. 21/- each 


CATALOGUE 

Our 1960 catalogue is now avail- 
able, please send 1/- in stamps for 
your copy. Trade Catalogues 


also available, please attach your 
8 Letter Head: 
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our new SUPER 
TRANSISTOR CRYSTAL 
RECEIVER 


* Employing special NEW SUPER 
SENSITIVE circuit and incorporating built-in Ferrite Aerial 
For use with deaf-aid type earpiece 

Housed in attractive ivory and black 

plastic case measuring only 44in. x 

Zjin. x tjin Very simple to con 

struct Most economical to 

(Pen torch type battery lasts 

months.) Completely safe 

ternal Aerial or Earth 

cellent quality reception on Medium 

Waveband. Fully comprehensive, easy to follow, practical 
and theoretical construction provided. Special Price for 
all required components (inc. battery) only 27/6, pilus 
2/- P. & P Deaf-aid type earpiece available separately 
complete with lead at 12/6. Full details and assembly instruc 
tions can be supplied separately if required at | post free 


NEW LOOK ECONOMY FOUR 


Our very popular three 

valve mains TRF 

receiver is now avail- 

able with a new De 

Luxe cabinet with 

polished Walnut finish 

and Cream trimming 

(as illustrated). Brief 

Spec Valve line-up 

6K7, 6)7, 6V6, and 

contact cooled rectifier. Ready 

drilled chassis, good quality Sin. loudspeaker, Special Denco 

Coils. Covers Medium and Long Wavebands. Overall 

dimensions: |2in. x 6in. x Sin high. A.C. 200/250 v. Simple 

construction with guaranteed results Easy to follow 

practical and theoretical diagrams supplied. Alli necessary 

components, down to the last nut and bolt, are offered at a 

SPECIAL INCLUSIVE PRICE OF £5/10/-, pius 2/6 p. & 

p. Instruction book available separately 1/6, post free 

Also available with plastic cabinet in IVORY or BROWN 
if preferred ac ONLY €5/5/-, plus p. & p 


LEADING THE FIELD— 


in equipment for 


THE CONSTRUCTOR and HI-FI ENTHUSIAST 


SEND STAMP FOR FULL LIST including F.M. Tuners, Receivers, Ampli- 
fiers, Stereo Amplifiers, Tape Pre-Amplifiers, Transistor Portables, Crystal 
Receivers, Battery Charger, Baby Alarm, etc., etc. 

NOTE: ALL components supplied, including valves (even if surplus types) are 
guaranteed to be BRAND NEW !!! 


8 STAR ALL PURPOSE TRANSISTOR PORTABLE 
“THE MAJOR—?7” 


The following eight outstanding features are 

available to the purchaser of this new, exciting 

receiver for home construction 

te APPEARANCE Second to none, being 

housed in a very special De-Luxe cabinet 

duced EXCLUSIVELY for us Finished in 

new unscratchable ‘' Vynide '’ (available in either 

two tone Maroon/Grey or Black/White Polka 

Dot/Grey) with the speaker aperture completely 

covered, thereby blending with the clean lines 

of the cabinet. A very neat fold-away handle 

% SIZE (Overall), ONLY Biin. x 6in. x 44in 

%& WEIGHT (including battery), ONLY 4% Ibs 

% QUALITY. Unequalied by any other portable of similar 

type. This applies both to output and components employed 

throughout Push-pull output 7in. x 4in. speaker 

*% ECONOMY. Powered by long life 7} volt battery replaceable at 

only 2/~. Vidor type 5048 or Ever Ready AD38 

t% SENSITIVITY. Excellent and equal to any commercially built receiver of similar 
type. Seven specially selected transistors are employed 

% EASE OF CONSTRUCTION. Designed specially for the home constructor and 
supplied with most comprehensive assembly instructions (that are easy to follow). 
% PRICE. All necessary components available at a Special Inclusive Price of ONLY 
£9.19.6 pius 3/6 p. & p., with MAZDA transistors (259 m.w. output) 

Instruction envelope and itemised price list 1/6d. post free if required separately 


A COMPACT TEST METER FOR HOME THE NEW JASON 
CONSTRUCTION. This is a very sensitive FM TUNER 

multi-range teste meter (500 micro-amp 
basic movement) covering the following The latest addition to the im- 


PRINTED CIRCUIT DE-LUXE SUPERHET 


Housed in any of the above cabinets and employing the 
latest circuitry, assembly technique and miniature valves 
Incorporates ferrite aerial and covers Medium and Long 
Wavebands. Ali required components at special inclusive 
price of €7/19/6 (or § extra fc ew style cabinet) plus 
3/6 p. & p. instruc n book with full description, item 
ised price list etc lable separate at !|/6 post free 


ranges: A.C./D.C. voltage: 0-10 v., 0-50 v. and | Pressive JASON range, and like 

Current: D.C. 0-10 ma.. 0-50 ma. and | 2!! JASON equipment, can be 
depended upon for QUALITY 
RELIABILITY and PERFORMANCE 


Resistance (on internal battery) 

to 100K.ochm. Housed in a smart 
grey stove enamelled case measuring 3fin. x 
7in. x Idin overall. Brand new best quality 
components and High Stability resistors are 
used throughout, resulting in a thoroughly 
reliable, accurate instrument. NOTE: Meter 
is supplied with calibrated scale fitted, and all 


THE NEW LOOK RAMBLER PORTABLE 


wonderful little 
and Long wave 
superhet ncor 


the latest 
consumption 
range valves 
47/1S5/6 pilus p 
Uses all-dry 


itemised pric 

available separately at |/6d. post free 
MAINS UNIT FOR RAMBLER PORTABLE. Fits 
into battery compartment. A.C. 200/250 v. All required 
components at ONLY 47/6 plus 1/6 p. & p. or assembled 
and vested at £3/5/- plus p. & p Also suitable for many 
other portables.) 


components, including shunt are prepared for 
immediate soldering into position Compre 
hensive assembly instructions with practical 
and theoretical diagrams are supplied together Incorporates the very latest features 
with all necessary components at a SPECIAL in design to ensure simplicity of 
INCLUSIVE PRICE OF ONLY 59/6, plus 1/6 | operation and faultless perform- 

&P The instruction envelope is available ance. Housed in smart metal shelf 
separately if required at 1/6 post free mounting cabinet in pastel green 
with grey plastic dial Built-in 
power supplies enable connection 

a to any amplifier or radio fitted 
r ne C ' > 
We are proud to be able to offer this New —— ' —e eS re 
type Car Radio employing up to the minute ble a eceiieadl’ ate Oe rere 
circuitry, special 12 volt valves and tran- | Ar all NECESSARY COM. 
sistorised output stage. The highest degree | 5 NTS SUPP ~ 
of sensitivity +s assured by the incorporation Remy th tga - aol Svaee 
of Permeability Tuning and a tuned R.F 
Stage. Covers Medium and Long Wavebands 
NO VIBRATOR PACK IS REQUIRED This 
h ! 

is a really compact receiver that will fic any £10/19/6, bot Gus 
car. Comprehsnsive assembly instructions are 
provided with all necessary components 
including valves and transistor at a Special 
inclusive Price of Only €12/19/6 plus 3/6 ~ agemee if required at 2/6 post 
p. & p Instruction booklet with itemised 
price list. full description, dimensions, ecc., | PUM range of JASON equip- 


available separately at 1/6 post free ment available ex-stock 


Comprehensive Assembly Instruc- 
tions with full description and 
itemised price lists are available 


§ order or C.O.D. (charges extra) 


OUPYPUPYPV PDP PPV PPV PPV PVD BPUPVDPVBPPV PYPVUPVA VAP OD VAP 
if not stated, please add postage on orders under £1. Cash with Our adventegeous H.P. and Credit Sale terms ore available on any single item 


CLYNE RADIO LTD 18, TOTTENHAM COURT ROAD, W.I. | MUSeum 5929/0095 
. (50 yards only from Tottenham Court Road Tube) 
Open: Tottenham Court Rd.: 9 a.m. to 6 p.m. Mon to Fri., Sat. | p.m @ All post orders and correspondence ¢ 
| 


Holloway Road: 9 a.m. to 6 p.m. daily. Thurs. | p.m., Sat. 5.30 p.m 
PUOUPYPYPVWPY\PYPVPYPPVPYPVCOPOPVPYVOPV. PHOVPDV PY VL PPVUPDV\VPVOPVPVPDVPVWPUPVOPVPV PVP” 


over £5. Your enquiries invited 


162, HOLLOWAY ROAD, LONDON, N.7. NORth 6295/6/7. 


‘° 
@ HOLLOWAY ROAD, LONDON, N.?7. 


Ocroser, 1959 WireLess Wor_p 


COSSOR KITS! A unique opportunity to obtain a first 
class amplifier and/or the latest type VHF/FM receiver at EXTRA SPECIAL OFFER!! 
the most reasonable price ever. small_three-valve PORTABLE 


RECORD-PLAYER AMPLIFIER 
COSSOR AUDIO AMPLIFIER KIT 562K. This excellent amplifier supplied mounted on baffle 12x Jin. with High 
in kit form in manufacturers’ original presentation carton comprising: Pre- Flux 64in. Loudspeaker, Valve line-up 
assembled princed-circuit board, valves: 6V4, 6BQ5, EF86 output transformer, ECCB3, EL84, EZB80. Incorporates 
two loud-speakers, 4in. circular and 10 x 6in. elliptical, wiring wire, nuts, bolts separate bass and treble controls 
attractive escutcheon and control knobs. mounting brackets and fully illustrated Max. output 3 watts. Will match all 
assembly instructions. With negative feedback incorporated, and the high types of high impedance pick-up 
performance loud-speakers provided, a really high quality output is bmw Ready to use, £5/12/6 plus 3/6 P. & P 
Suitable for use with radio tuners, microphone, or gramophone units. For A. 
200/250v. operation ; ‘ — NEW STYLE CABINET 
BRAND NEW AND COMPLETE AT ONLY 65/19/6 plus 3/6 p. & p. | finished in two-tone Leat 
(List price £9/15/-.) Will accommodate above 
COSSOR VHF/FM RECEIVER KIT 701K. A first-class receiver of the latest | fier and Baffle without modifica- 
type for the reception of B.B.C. VHF/FM programmes, and suitable for use on tion, also most types of Ancillary} 
AC or OC mains supply, supplied in kit form, in manufacturers original pre- Equipment. Overall size 18 x 134) 
sentation carton, comprising: printed circuit (with all connections clearly marked), x Byin Fitted with carrying | 
6 valves: UCC8S, UF89, UFB9, UABC80, UL84, UY8S. All necessary components | handle, £3/9/6 plus 5/- P. & P 
including nuts, boles, wiring wire, solder, etc., and an excellent quality Goodmans NOTE. ff both items pur- — 
iOin. x 6in. elliptical loudspeaker. A fully illustrated step-by-step instruction | chased together they will be 
book is provided with the aid of which che receiver can be completed in approx supplied at a special inclusive 
9-10 hours price of £8/7/6 plus 6/6 P. & P. 
BRAND NEW AND COMPLETE AT ONLY £8/19/6 plus 3/6 p. & p. 


(List price £15/15/-.) ORDER NOW— 


THE LATEST COLLARO 
CABY UNIVERSAL LIMITED STOCKS RECORD PLAYERS “CONQUEST” Stereo 4-speed 


TEST METERS ge > mg —_ Stereo 
These pocket size multi-range test insert rand new, fully guaran- 
meters are of excellent cualiee A QUALITY RECORDER teed. €8/19/6 P & P. 3/6 - 
and cover all the most useful FOR 39 GNS. MONAURAL CONQUEST 
ranges (A.C. Volts, O.C. Voits, Collaro Mark {IV Tape with Studio “O” insert, €7/19/6, 
resistance and current). Supplied Transcriptor Deck a2s 0 plus P. & P. 3/6. 
complete with test prods, instruc- Special amplifier ci4 14 
tion book and batteries 8 x 6in. loudspeaker ci 10 6.5.R. UA8 MONARCH. 4-speed 
Model A.!0 (2,000 ohms per volt) De Luxe Cabinet with gilt Mixer Autochanger complete with 
c4/17/6 fittings turnover crystal insert and sapphire 
Model 8.20 (10,000 ohms per volt) ‘ Collaro Mike (or similar) styli. Few only, now at £6/19/6 plus 
£6/10/- 1,200ft. EM! tape £ 36 P. & P. Brand new and fully 
Pius P. & P. 3/6 on each ~_ oes 
Fully detailed and illustraced TOTAL ARRARD RC.121D MK.1I STEREO 
leaflet available on request MONAURAL 4SPEED AUTO- 
OUR SPECIAL INCLU- es Ray = y —e Gce 
RECORDER AMPLIFIER ae ? Bs SIVE PRICE ONLY | Plug-in crystal head and sapphire sty: 
(Well age che oe . Fe a 39 GNNS. if all items pur- for monaural records — new tly 
turer's surplus.) This is tg , chased together Terms uaranteed —. cost . S 
a br . 5 - £4/19/- dep. and 12 monthly 11/0/6, plus 5/- P. & P. NO arrar 
; payments of €3/6/-. C. & P. | LP. Stereo plug-in head for above avail- 
signed for use ‘ F 15/- extra. Full assembly instructions provided. Note: We ~~ p pent. mig for €2/1/9 inc 
with a famous ‘ shall be pleased to wire the tape deck switches at extra charge ‘ 
ice record - ‘ of £1. Send stamp for further details GARRARD RC120/4H. 4-speed auto 
wire recorde changer with GC2 insert. Brand new 
fully guaranteed. €9/19/6. P. & P. 3/6 


A simple modi- _ 
fication is all ’ , LIMITED SUPPLIES 
that is required to OF THIS FINE AND | COLLARO JUNIOR. +speed 
make this unit ideal : POPULAR CABINET turntable 
for use with any Tape instantly recognised as being > and pick- 
Deck. Specifications: Valve of leading High Quality “a 
line-up 7CS, 2AU7, 6BR7 manufacturers’ stock, this & 
6BR7, 6X4 Neon Record Level trolley-type cabinet is 
Indicator Controls: Volume/Record finished in polished dark 
Level. Tone Control, Record/Playback walnut Can easily be 
Switch. High and Low level inputs for adapted to accommodate 
Mike and Radio External Speaker tape recorder, amplifier, 
Socket. Built-in Sin. Loudspeaker with radiogram, etc., etc 

High Flux magnet: Separate Power ternal measurements: OFFER at only 75/- pilus 2/6 P. & P 
Pack. Dimensions: Amplifier Sjin. H. x I6in.x29in. The ; or TURNTABLE and MOTOR 
x ligin. Wo x2gin, OD. Power Pack: is mounted upon “ easy run only at 52/6 plus 2/6 P. & P. PICK- 
6tin. x 6in. x Sin. High (overall). Full castors. Subject to being UP only at 27/6 plus 1/6 P. & P 
modification details are supplied. Price unsold £€5/19/6, plus 15/- 

€6/19/6. P. & P. 3/6 Cc. &P 


B.S.R. TUS. 4speed single-record 

unit with separate light weight pick-up 
A SUPERB TABLEGRAM fitted with T.C.8H. crystal insert and 
CABINET! (Limited stocks ” PORTABLE GRAM AMPLIFIERS sapphire styli. An ideal unit for a small 
only.) This beautiful cabinet, RCIA. Small PRINTED CIRCUIT portable gramophone. Brand new and 
finished in highly polished single-valve high-gain amplifier for the fully guaranteed SPECIAL PRICE 
dark walnut with gold piping smaller type of portable Employs 7S/- plus 2/6 P. & P. or motor and 
will accommodate any 4-speed latest type ECL82 valve Full details turntable a at 52/6, plus 2/6 P. & P. or 
single record unit, amplifier on request. Price 59/6 plus 2/- P. & P ome only at 27/6, plus 1/6 P. & P 
and 7in. x 4in. elliptical loud- RCIA. A superior quality 3-vaive M1. asheeo STEREO SINGLE 
speaker (The motor-board amplifier employing EZ80, EL84 and RECORD UNIT. Complete with 
is supplied cut for the Garrard ECC83. With separate bass and treble Stereo Head and Sapphire Styli d 
4SP player, but is easily controls. Price €3/19/6 plus 2/6 P.& P. New and yy! G'teed. ONLY €6/19/6 


modified for the Collaro O-P. Transformer available at 4/6 extra. plus 3/6 P. & whilst stocks last 
Junior, B.S.R. TU9 etc.). Overall dimensions are: ISgin. wide x 


13in. x_7tin. high. Clearance above motor-board {inc. lid) CABINETS. We carry | 

. y large stocks of cabinets to suit all types of equip- 
3hin. Clearance below motor-board 34in. This is a most attrac- ment at prices ranging from 45/-. Suitable for housing all types of turn- 
tive proposition for anyone who requires small but good quality table, tape deck, amplifier etc. Terms available if required. Send stamp 
equipment. Priced at ONLY 59/6 plus 6/6. (Do not miss this lor illustrated leaflets of full ran . 
outstanding bergain!!!) Also available to accommodate auto- - 
changer 


a 


en ponmane AM- pee, nes 8x LY N & R A DI Oo. LT D. 


supplied in 


loud- 
famous DECCAMATIC Ill. Com speaker 30/- plus 1/- P. & P 
plete with small cream knobs VERY ATTRACTIVE PORT- 162 Holloway Read, London N.7 


Full range tone and volume ABLE CABINET in Red and and 
controls. Employs ECL82 vaive White potka dot for accommodat- 
Size 3x * x een Only 59/6 ing the above items and ancillary 18 Tottenham Court Road, London W.! 


pots Supplied post free if all Pessystesoyit io. tai aoe y Att B A R G A / N 4 ~e 
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CLYNE RADIO 


GE 
JASON TEST EQUIPMENT 


The following equipment of top quality is now available for home construction 


AUDIO GENERATOR AGIO. Covers from !0 c/s. to 100 Ke/s. in four ranges. 
Max ouput 10 volts. Min. output 100 microvolts. Square wave output with 
excellent rise time makes this generator very useful for checking all Audio equip- 
ment. Housed in attractive metal shelf mounting case measuring II 4in. x 64in. x 
Stin. high. All necessary components available, including valves, at a Special 
Price of £14/5/-, plus 3/6 p. and p 

Fully descriptive booklet with comprehens 
2/- post free 


OSCILLOSCOPE OGIO. This is a genera! purpose Oscilloscope based on a 
“Mullard” circuit employing a DG7-32 3in. cathode ray tube. A sensitivity of 100 
microvolts per c.m. with a band width of 2 c/s. to 2.5 mc/s. makes this a useful 
unit for T.V. servicing as well as audio amplifier checking. Housed in smart 
metal case complete with carrying handle. All necessary components available, 
including valves, at a Special Price of £22/10/- plus 5/- p. and p. Fully descriptive 
booklet whith comprehensive assembly instructions available separately at 3/6 
post free. 


LTD. 


THE COMPONENT 
SPECIALISTS 


ve assembly instructions available at 


JASON “ EVEREST " TRANSISTOR PORTABLES. We are proud to be 
able to offer two new Jason all-transistor portable receivers designed to provide 
the highest possible standards of performance in their class. These are the 
** Everest-6 "’ and ** Everest-7 "’ both covering Medium and Long wavebands, and 
incorporating ferrite rod aerial and special top grade loudspeaker. A printed 
circuit is employed and Mullard transistors are used throughout. An excellent 
quality output of 500 mw. is obtainable. Housed in a most attractive easily carried 
case with handle, finished in Biue/Grey Vynaire "* with Gold trimmings. The 
Everest-7 is exceptionally sensitive and well suited to car use, (aerial socket pro- 
vided) and has improved AVC action due to the additional stage. Ali necessary 
components for building these wonderful receivers are offered at the following 
SPECIAL INCLUSIVE PRICES:—EVEREST-6 (six transistor) €13/19/9, plus 3/6 
p. and p. EVEREST-7 (seven transistor), £15/18/9, plus 3/6 p. and p. Fully 
descriptive booklet with comprehensive assembly instructions available separately 
if required at 3/6 post free 


AM/FM CHASSIS (By leading manufacturer). 

SPECIAL OFFER! FEW ONLY! Top quality 6-vaive chassis designed for 
first-rate reproduction of Radio and Records. Covers Long, Medium and F.M 
Wavebands. Vaive line-up: ECC8S, ECH8!, EF89, EABC80, EL84, EZ80. A ferrite 
rod aerial incorporated for A.M. bands. Size (overall) 12in. x Bin. x 72in. high 
Dial size: ligin. x 4hin. For 200/250 v. A.C. Leaflet available on request 


ADVANCE ANNOUNCEMENT 

A HIGH QUALITY 4+WAVEBAND AM/FM CHASSIS 

(By famous manufacturer). BRAND NEW 

By the time this advertisement is released we expect to have received supplies 
of a really first-class AM/FM Chassis, which will undoubtedly be in great demand 
by the discerning enthusiast. Brief spec.: 8-valves, ECC85, ECH8!, EF89, EABC8O, 
2/EL84, ECC83, EZ8!. Covers Long, Medium, Short and FM Wavebands. Power 
= and output stage (Push-Pull) mounted on separate chassis. Independent 
ass and Treble Controls. Volume Control on flying lead. Available with Vertical 
or Horizontal dial. Flywheel tuning. Edge lic Facilities for quality tape recording 
or playback. Pick-up and extension speaker sockets provided. Further details 

on request. PRICE WHILST STOCKS LAST ONLY €17/19/6, plus 5/- p. and p 

Terms: Deposit 39/6 and 12 monthly payments of 29/4. 


TAPE RECORDER SPECIAL! We have a few only of the famous Geloso 
Miniature Tape Recorder Model TR.I75 to offer at a greatly reduced price 
This wonderful little recorder has push-button controls, magic eye level indicator 
and a really high quality reproduction, which is quite remarkable for a recorder of 
such small size (iOin. x S5jin. x 6in.). Brief spec.: Vaive line-up—ECC83, 35D5, 
OM70. Output 2 wacts. Frequency response 80-6000 c/s. at 32in. per sec. For use 
on A.C. 110-250 v. mains. Weight 7élbs. Supplied complete with special jeather- 
ette carrying case, spool of tape and microphone AT ONLY 29 gns. Brand new 
Pius 5/- p. and p. lilustrated leaflet available on request 


Terms: Deposit £3/9/- and 12 monthly payments of 49/6. 


VISIT OUR FULLY EQUIPPED Hi-Fi SHOWROOM AT TOTTENHAM 
COURT ROAD FOR DEMONSTRATION OF THE LATEST Hi-Fi- 
DELITY EQUIPMENT BY ALL LEADING MANUFACTURERS 
le. Leak, Quad, Armstrong, Dulci, Ferrograph, Vortexion 

Wharfed Grundig, Rogers, etc., etc 

A full range of high quality cabinets to suit 

show, i.e, “RECORD HOUSING W.B." etc 
interesting part-exchange scheme for personal callers 


Linear, 


all purposes are on 


Enquire about our 


VALVG&S. We have perhaps the most up-to-date vaive stocks in the trade 
New imported vaive ee fully guaranteed and P.T. paid and all the usual 
ae types at special prices @ also carry a comprehensive stock of all 
B.V.A. types at current list prices. Send stamp for NEW list now available 
Note: Certain other American special purpose types En- 
quiries invited. 


RE-GUNNED CATHODE RAY TUBES. (As new). Guaranteed 12 months 
12im. and i4in. €6/10/-; iBin. and 17in. €6/19/6; 2lin. €7/19/6, plus 10/- c. and p 


can be supplied 


Winaiass Woatp 


—TRANSISTORS | ! | — 
SURPLUS—P.N.P. 
RED SPOT (Audic/Experimental 
Sorneuere), ‘ Bite /~ ea. 
WHITE SPOT, R.F. up 


OCI6 Power 3 watt 

OoCc4 

OC45 R.F. up to 6 Mc/s 

oc70 

Oc7! 

0c72 

OC/72 matched pair 

V1S/10P 

NEWMARKET 

V6/R2 R.F. up to 4 Mc/s 

V6/R4 R.F. 4-8 Mc/s 

V6/R8 R.F. up to 8 Mc/s 

0C73 

OCc77 

AUDIO 

VIO/ISA 

ViS/10OP (Power) 

MAZDA 

XA104 R.F. up to 6 Mc/s 

XA1I03 R.F. up to 4 Mc/s 

XB104 Audio up to | Mc/s. 10/- ea 
(Data sheets available) 

(ALL POST FREE) 
METERS. We carry large stocks of 
Meters from 25 microamps to |,500 
v. A few of the most popular types 
are:— 25 microamps 2tin. Flush 
Round, 65/-; 100 microamps 2$in 
Flush Round Moving Coil @ 45/-; 
500 microamps 2in. Flush Round 
Moving Coil 18/6; | mA. 2in 
Flush Square Moving Coil ** Elliott’’ 
1954 man., 25/-; 50 mA. 2in. Flush 
Square Moving Coil 8/6; | mA 
2tin. Flush Round 35/- Send 
stamp for complete list. We shall 
be pleased to quote for special 
meters to your own specification 

PRECISION TEST METER 

(To build yourself) 
Nineteen ranges, D.C./A.C. Cur- 
rent and resistance. Designed and 
produced for us by the famous 
Pullin Company All necessary 
components at Special Inclusive 
Price of only €5/19/6 plus 2/6 P. & P. 
Iltustrated leaflet with full descrip- 
tion available on request 
Nin. BAKERS SELHURST 
LOUDSPEAKERS [5 ohms, !5 
watt, 30-14,000 cps. Brand new, 
£4/10/-. P. & P. 3/6 
AMPLIVOX HEADSET 
SPECIAL (not surplus). As used 
in up-to-date ships, aircraft, etc 
Excellent quality super light- 
weight low impedance magnetic 
headphones complete with button 
microphone attached and plastic 
ear moulds. Absolutely brand new, 
45/- pair. Plus 1/6P.& P 
EVERSHED AND VIGNOLES 
BRIDGE MEGGERS. Series 2 
250 v. Perfect and complete with 
leather carrying case FEW 
ONLY at €£19/19/-, plus 7/6 P. & P 
TRANSFORMER SPECIAL. 
Superior quality half-shrouded drop 
thro’ type. Ex-equip. but guaran- 
teed O.K. Input 200/250 v. Our- 
put 350-0-350 v. @ 80 ma. 6.3 v 
i Zamps. 5 v. @ 2 amps. ONLY 
9/6, plus 2/6 P_ & P 


Octosar, 1959 
MINIATURE 3-WAVEBAND 
COIL PACK. Manufacturers 
su . Brand new and complete 
with circult. Sulit 465-470 Ke. 
1%. Dust cored coils. Covers Long, 
Medium and $.W. Size only 2fin. 
x 2tin. A SNIP at only 27/6, plus 
6 P P 
HEAVY DUTY POWER PACK. 
By leading Manufacturer input 
200/250 v. Output 350-0-350 v. 
@ 280 ma. 6.3 v. and 8 amps. 6.3 v. 
2 2 amps. 4 v. @ 7amps. 5 v. @ 
2 amps. Fully smoothed. Incor- 
porates GZ32 rectifier Chassis 
size: I3in. x Jin. x 5Stin Wr. 
22ibs £4/19/6, plus 5/- P. & P 
3-SECTION WHIP AERIALS 
Ideal for fishing rods etc Each 
section 4ft. ONLY 7/6, plus 2/6 
P&P 


DECCA LIGHTWEIGHT 
PICK-UP. Complete with Studio 
‘OO turnover crystal insert and 
sapphire stylii for L.P. and 78. 
Brand new at ONLY 47/6, plus 
16P.&P 

DEAF AID TYPE EARPIECES. 
Standard magnetic type complete 
with lead and plug. Asnew. ONLY 
12/6, plus I/- P. & P 

CLR LOW IMPEDANCE 
HEADPHONES. Complete with 
headband and leads 5/6 pr., plus 
16P.& P 


DLRS BALANCED ARMA- 
TURE HEADPHONES. Com- 
plete with headband and leads, 
7/6 pr., plus 1/6 P. & P. 

HIGH IMPEDANCE LIGHT- 
WEIGHT HEADPHONES. 
Brand new imported type finished 
in cream Complete with leads, 
15/-pr., plus 1/6 P. & P 
“INTERNATIONAL RADIO 
TUBE ENCYCLOPAEDIA " 
World Wide valve data in 14 
languages, plus English, 63/-, plus 
3/6P.& P 

6 VOLT VIBRATOR PACK. 
Ex-W.D. Output 140 v. @ 30 ma. 
Fully smoothed. Size: 64in. x Sin 
x 2tin As new, ONLY 12/6, 
plus 2/—- P. & P 

12 VOLT VIBRATOR PACK. 
(Mallory). Output 150 v. @ 40 ma 
Complete with synchronous vib- 
rator. Brand new. ONLY 12/6, 
plus 2/- P e 

WIRING WIRE. 
each coil, in different colours, 
contained in cellophane bag, 5/- 
bag, plus 9d. postage 

$.T.2 PRINTED CIRCUIT 
STEREO AMPLIFIER. A beau- 
tifully made amplifier, ideal for 
portable equipment of superior 
quality Valve line-up: 2-6AQ5, 
2-12AX7, EZ81. Ganged Volume, 
Bass and Treble controls suP- 
PLIED COMPLETE WITH TWO 
GOOD QUALITY 8in. LOUD- 
SPEAKER UNITS. All connections 
clearly marked Overall dimen- 
sions: 4jin. x 10sin. x 3hin. high 
ONLY I! gns., plus 3/- P. & P. or, 
less loudspeakers ONLY 9 gns. 
G.C.2. CRYSTAL INSERT wich 
L.P. and 78, Sapphire Stylii 
BRAND NEW, 16/6. Plus 9e. P. & P 


5 coils 10 yds 


etc. are available ready made 


ALLAN DOUGLAS ELECTRONIC ORGAN 

Readers will no doubt be pleased to know that our working model 
of this amazing organ for home construction, may now be heard 
and seen, at our Hi-Fi Showroom in Tottenham Court Road, W.! 
For the benefit of constructors all components, keyboards, chokes, 


available in book form at 15/- plus 1/6 p. and p. We shall be happy 
to forward a complete price list on receipt of a stamp. 
address all organ enquiries for the attention of Mr. L 


Full constructional details are 


Please 
Roche. 


"LYNE R 


and 


ADI 


162 Holloway Read, Lendon, N.7. 


18 Tettenham Court Road, London, W.!. 


. — — 


a iY 


LTD 
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Visit the 


( 


ity’s popular accoustically designed 


Hi-Fi Centre 


COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS 


AMPLIFIERS, STEREO AND 


MONAURAL, BY: 
VERDIK @UAD 
ARMSTRONG LEAK 
ROGERS w.B. 
DULCI etc. 


V.H.F. TUNERS BY: 
ARMSTRONG T.S.L 

DULCI 

ROGERS, etc. 


HI-FI ee BY: 
GOODMAN w.s. 
PLESSEY T.S.L 
WHARFEDALE G.E.C. 
LORENZ etc. 


LOOK K AT TI THIS AMAZING OFFER 
|. Transistor Pius Diode Pocket Superhet Radic 
Easy to build 
using 6 Mul- 
lard transis- 
tors; OC44, 
0OC45(2), 
OC7i, mat- 
ched pair 
OC72, OA70 
Medium and 
long wave 
Printed 
HiQ 
Ferrite Aerial. Push-pull 
150 ohms 3in. loudspeaker. Circuit 
and layout diagram. Low consumption. Power 
Output 150 M.W Sensitivity—IMV for 
50 M.W. output. Circuit line up; mixer stage, 
2 LF. stages, Germanium detector, AF driver 
stage and push-pull output. 
ALL COMPONENTS ‘COMPLETE Less 
CABINET AND BATTERIES AT THE 
SPECIAL PRICE OF 
£7-19-6 
Post and packing 2/6 All parts available 
separately. Cabinet available in parts to be 
assembled With tuning knob and scale 


|e) 6 plus 1/6 post and packing i 


2 BARGAINS FOR CONSTRUCTORS 


The new Cossor 6 valve FM receiver kit 
comprising all components including 6 valves, 
Goodman's 10 x 6 speaker, printed circuit 
chassis, easy to follow instructions. Even to 

sts and bolts. Manufacturers price 15 gns. 
Our price £8/19/6 complete. P. & P. 2/6. 
Cossor 3-watt printed circuit audio amplifier. 
All components mounted on printed circuit 
chassis, 3 Cossor valves, 10 x 6 speaker, 4in. 
tweeter, and all components including easy 
to follow instructions. Cossor’s price £9/15/0. 
Our price complete €5/19/6. P. & P. 3/6. 


SPECIAL OFFER IN TRANSISTORS 
Audio PNP transistors type T5! . S/- each 
Sensitive diodes type GD3 

Ediswan 


Genera! Purpose diodes 

Single ear phones 

Crystal Ear pieces with lead and ear steep. 
Low impedance 

Our price 12/6. I/-p. & p 

Transistor Condensers. Miniature Electro- 
lytic Capacitors. 32 mfd. 3v., 25 mfd. 25 v., 
25 v., 25 mfd. 6 v., 16 mfd. 12 v., 8 mfd. 6 v., 
5 mfd. 12 v., 2.5 mfd. 25 v., 1.6 mfd. 6v., | mfd. 
12 v. All these types of condensers are 2/6 
each 


a 


STOP PRESS 


Amazing Bargain 
By famous mfr. 10 « 8 elliptical speaker, heavy 


5 Magnet 3ohm.imp. Our price 17/6. 1/6P. & P 


Fleerronte 


FOUR ASTOUNDING TV TUBE OFFERS 
ll brand new in famous maker's cartons. 

(1) t7in. rectangular aluminized 

6.3 HRTS. .3A current; max. 

anode voltage 16 kV. 

Usual price £17/5/- 

OUR PRICE £9/19/6. Crating 

and carr. 15/-. 

(2) 14in. rectangular Tube, 6.3 heaters; .3 amp 

current; max. anode I4KV; ion trap; external 

conducting coating; BI2A base.  £8/17/6. 

Crating and carriage |2/6. 

(3) Ferranti 712/44 and 712/549 |2in. mag- 

netic white fluorescence; 4 v. heater; max. 

anode 10 kV. As used in many TV receivers. 

Original price £17/15/-. OUR PRICE €4/4/-. 

Crating and carr. 12/6. 

(4) Ferranti 9in. Tube round white floures- 

cence, 4 v. heater, max. anode voltage 7 kV. 

OUR PRICE €2/10/-. Crating and carr. 11/6. 


LIMITED NUMBER AVAILABLE 
BRAND NEW AND GUARANTEED 
The famous COLLARO Mk. 4 Trans- 
scriptor Tape Deck. Twin track, 2 record 
playback, 2 erase heads on 2 levels, pause 
control, digital counter, 3 speeds, 2 bal- 
anced motors of low wattage input. £17/10/-. 
WHILE STOCKS LAST. Crating and 

carr. 17/6. 

Build yourself a HI-Fi TAPE RECORDER 
The Collaro pre-amp and bias oscillator com- 
plete with power pack for the above deck, 
with instructions. Price £12/19/6. Post and 
pkg. 7/6. 

The above two items at a special price of £30. 

Carr. and pkg. 22/6 the two units. 

The Linear Tape Deck Amplifier wich 
power pack and oscillator incorporated. 
Switched for 32, 74 and ISin. per sec. Suitable 

for the Mk. 4 Deck. 12 gns. only. Post and 
pkg. 3/6. 


LIMITED NUMBER 
For the Hi-Fi enthusiast—Collaro 4-speed trans- 
scription motor and p/up using the new TX88 
Studio cartridge. Brand new. List price £19/10/-. 
OUR PRICE £15/19/6. Crating and carr. 12/6. 
Easily wired for stereo to use Ronette stereo 
t/o cartridge. 


SPECIAL OFFER 
Few only Collaro re 4-speed motor and 
t/table 50/-. P. & P 
Suitable lightweight vacos Hi-G turnover 
pickup 26/6. P. & 
THE 2 ITEMS TOcetHER 70/-. P/P 3/-. 


MAKE YOUR OWN PRINTED CIRCUITS 
Printed circuits made to any wiring diagram. 
This kit contains all instructions, laminated 
board and the necessary chemicals for making 
numerous printed circuits. Additional 
laminated boards available. All materials of 
high quality, safe and easy to handle. Com- 
plete in perspex case. Our price 19/6. 
P/pkg. 1/6. 


A REPEAT OFFER! 
ASTOUNDING VALUE 


10 WATT 
PUSH- 
PULL 
ULTRA 
LINEAR Tenant aotin ab oe 
FEEDBACK ars. Now only 
£14.19.6 


complete. 
Fully guaranteed 
for valves and 

service. 
Post & Pkg. 7/6. 


Fully guaranteed 


ee: fa | 
AMPLIFIER 
PRE-AM 

Beautifully finished in Grey-Green Stove Enamel. 


Provision for tuner, bass and treble, 5-position 
selector for radio, mic., tape, LP and std. records 


HI-FIDELITY TAPE HEADS 
Made by famous manufacturer. Brand new. 
Upper or lower track, record/play-back, high 
impedance giving up to 12,000 c.p.s. at 74 LP.S. 
output 5 m/volts at | KC at 74 1.P.S. Erase heads 
low im ance. 

Only 39/6 per pair. Post |/-. State upper or lower 


track. 

yoy SNIP OFFER 
Acos 39/1 C i Pencil Mic. List price 5 gns 
—our price . Post and packing 1/6. 


BUILD THIS YOURSELF 
The Transette a ~ Rip = 2 transistor, 
pocket portable. designed, — 2 
transistors and diode. oe inet to assemble 
Enlarged working diagram. All components 
colour coded. Ferrite wound serial. Will play 
indoors and outside with self contained aerial. 
All components and diagram complete 62/6. 
Post & Pkg. 1/6. 
Plug in ear piece .... 
Single phone 
Battery ....... 


All components available eogarety 
Stamped addressed envelope for details 


| 152/3 PLEET ST., LONDON, E.C.4 
FLEET ST § | ( Business hours: aarti 9-6. Saturdays 9-1, 


DEPT. B 


Telephone: FLE 2833 
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Phone: GERRARD 8204/9155 


Cables: SMITHEX LESQUARE 


"3-34 LISLE STREET, LONDON, W.C2 


PARMEKO 
TABLE TOP 

» TRANSFORMERS 
Input 230 v. 50 c/s 
Output 620/550/375 
0/375/550/620 = volts 
259 mA. Also 2-5 v 
> amp 
ze 6 
Brand 
45/- each PIP 5 


< 


BENDIX BC-453 COMMAND 

RECEIVERS 
“QQ” FIVER 
Coverage 190 
to 550 ke/s 
Complete with 
6 valves 

12SK7, i2K8 
12SR7 12A6 
85 ke/s UF.T 
Supplied brand 
new and 
boxed 89/6 


eact 


CRYSTAL CALIBRATORS No. 10 


An extremely use 
ful instrument pro- 
viding the follow- 


ing facilities i, 

Xtal controlled 

osc. giving fixed 

frequency signals 

of 500 kc/s and 

harmonics to 30 

Mc/s; 2, An addi 

tional switched 

oscillator (250- : 

$00 ke/s) enabling all intermediate frequencies 


from 500 kc/s to 10 Mc/s to be produced 
Compact size, 7 x 74 x 4in. Uctilises 2-IT4 
IRS and CV286 valves and 500 kc/s 
Supplied with instructional hand book 
each. P/P 3/6 


PORTABLE PRECISION VOLTMETERS 


Brand new instru- 
ments by famous 
manufacturer In 
lished teak case. 
loving iron instru- 
ment reading 


AMERICAN 1,000 O.P.V. MULTI 
RANGE TESTMETERS 


400 microamp basic mov. Seven A.C./D.C 
volt ranges 0 to 5,000v. D.C. current | mA 
10 mA, 100 mA, | amo Res. 10 ohms 
100 K ohms and | meg. Decibels. Supplied 
brand new with test prods, batteries and 
instructions. £€3/19/6 each. P/P 2/6 


MINE DETECTORS No. 4A 


Complete equipment comprises search head 
amplifier, headset, control box, telescopic 
rods for search head, test unit, test measure 
and haversack. Operation from Sed. 674/1.5 v 
battery. Will detect ferrous or non-ferrous 
metals. Very portable and sensitive. Supplied 
brand new in original transit cases with 
circuit and instructions. 99/6 each. Carr. 10/6 


OSCILLOSCOPES TYPE Ii. 


base, etc. 200/250 volts A.C. operation 
brand new, but in good condition, fully checked 
€9/19/6 each. P/P 7/6 


| 
Compact little 
"Scopes with ail standard controls, switched time 
Not 


DON Mk. 5 FIELD TELEPHONES 
Ideal 
inter 
munication 
Buzzer calling 


for all 
com 


Supplied full 
tested com 
plete with 
batteries and 
instructions 
39/6 each. P/P 


3/6 ea., 5/- pr 


MAINS 
230 v. input, 230 v. output, 5S amp capacity 
Housed in ventilated metal case, €5 each P/P 10 


ISOLATION TRANSFORMERS. 


attractive black 
crackel case to match 


ARSE Receivers, etc 


45/- each. P/P 3/6 


AC. of D.C 750 watt AUTO TRANSFORMERS. Tapped 
volts on 2 ranges from 110 to 230 v. Fine heavy duty type, 69/6 ea 
0-160 v. or O- P/P 5/- 
and adi A.C MAINS VOLTAGE REGULATOR 
eufec TRANSFORMERS. input 230 v. Output var 
y within 
2° £5/19/6 ca 185 to 250 v. 24 amps or 185 to 250 v. input 
P/P 3/6. 230 v. output 24 amps, €12/10/-. P/P 10/- 
WESTON 772 TESTMETERS. Supplied 
n perfect working order, with leads and 
BRAND NEW RCA EXTENSION batteries, £7/10/- each, P/P 4/6 
LOUDSPEAKERS A.C. volts: 2.5 v 
10 v., 50 v., 250 v 
1,000 | 
Bin., 3 ohm Quality a8 y . on My on 
Speaker mounted in 250 v., 1,000 v. D.C 


current: 100 micro/A 
I mA, 10 mA, 50 mA 
100 mA, S00 mA 
Output Meter A.C 
Current: S00 mA, 
| amp, 5S amp. Re- 
sistance: 100 ohms 
1,000 ohms, 100 k 


ohms, 10 megohm. 


COSSOR DOUBLE BEAM 


i OSCILLO- 


SCOPES 


Type 339. |0- 
position tne 
base, 6 cps. to 
250,909 cpt. 
Amplifier 10 
cps. to 2 mill. 
cps. Recondi- 
tioned, perfect 
working order 
Complete with 
handbook 
£27/10/- 

Carriag 


each 
4 


ROTARY CONVERTERS 


2 ¥ D.C input. 
230 volt A.C. 150 
watts 50 cycles output. 
Housed in wooden 
case and fitted with 
voltage control slider 
resistance switch, plugs 
and A.C. mains vole- 
ase output 
meter Supplied in 
individually tested <9/19/6 


perfect condition 
each. P/P 10/- 


VORTEXION PORTABLE AMPLIFIERS 
Operation from 200/ 

250 volts A.C. or 12 
volts D.C. Separate 
inputs for micro- 
phone or gram. Out- 
put matched to 7.5, 
1S, 250 or 500 ohms 
incorporates volume 
control and full 
switched tone con- 
trol. Valve line-u 
6Q7 635, 6V6, 6V6,5Z4. Size 84 x 64 x 17 }in., 
not brand new but supplied in perfect work- 
ing order, fully tested. £10/10/- each. P/P 6/- 


UNIVERSAL AVOMINOR TESTMETER 
A.C./D.C vol’ 
ranges to 500 v 
Current 0 to 500 
mA. Resistance 
0 to 20K ohm. 
Supplied in per 
fect working or 
der complete 
with batteries, 
leads and leather 
carrying cas 
E3/19/6 ech 
P/P 2/6 


8-RANGE SUB-STANDARD D.c. 
AMMETERS 


Ranges 1.5, 3, 7. 
1S, 30, 60, 300 and 
450 amps. Bin. mir- 
ror scale Meter 
housed in polished 
teak case. Supplied 
complete with all 
shunts and leather 
carrying case. 15 
each. P/P 7/6. 
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RCA PADDED MOVING COIL HEAD. R.115S 2 teeeteenns RECEIVERS. 
PHON = BG + eed - 
t 
Brand new otal incor 
boxed. Finest porating the 
ire an trawler and 
tonal quality by * top band. Sup- 
lo 4 a F nlied im per- 
ss —e 4 (: ty f ct condition, 
ance Fitted é i realigned, ully 
, \ tested. 
pe r , = ae £12/19/6 each. STANDARD MODEL B. Fitted 
plug per rit with improved N type drive, perfect order 
pr. PIP W6 500/250 oak A —— Fey ao realigned, etc., £7/19/6 each. Carriage 7/6 
o. . input. jutput vorts both types. COMBINED POWER PACK AND 
150 mA. and 6.3 volts 6 amps. Fully smoothed OUTPUT STAGE, to suit either models, 8S/- 
double choke and paper condensers, fused and extra. illustrated instruction book with all 
fitted with input and output plugs. Sockets receivers. 
are provided on the front panel for meter 
RCA PLAT 7 check. Housed in grey metal case for standard 
LATE TRANSFORMERS. 19in. rack mounting. Supplied brand new EDDYSTONE MAINS POWER PACKS 
Input 200/250 59/6 each. P/P 7/6. 200/250 volts in- 
: put. Output 
volts. Output 7s volts 60 mA. 
2,000 / 0 / 2,000 CR.100 SPARES KITS. 15 valves, resistors, and = 12 volts 
volts 500 mA pots, o/p trans. condensers, all new boxed, 59/6 ETT 
tapped 1500/0 per set. P/P 3/6. 


condenser 
h 4 
1,500 volts ADVANCE CONSTANT VOLTAGE ae re 
Supplied brand TRANSFORMERS. 190 co 260 volt input. 

new boxed Constant 230 volts output. 150 watts. Brand 
£6/10/- new, £8/10/- each. P/P 5/- 


each 


carriage  10/ UNIVERSAL AVOMETERS. Reconditioned 
rfect order. Model Z €8/10/-. Model 40£10/10)/-. 
Model 7 €12/19/6. 


24 VOLT ROTARY CONVERTORS. ay, Serene VWs 6. Gee. 
ringing 
Input 24 volts D.C ” Light and 
Output 230 volt bret oes! 
i able ea 
A.C. 50 cycles, 100 for all in- 
watts. Housed in p pene. 
uppli 
meta carrying - complete 
case with inlet - with bee- 
teries, fully j 
outlet plugs tested. As FURZEHILL BEAT FREQUENCY 
Brand new, 926 new, 59/6 AUDIO OSCILLATORS. Frequency 
. 1” each. P/P range 0 to 10,000 cycles. Output 10 or 600 
eac 3/-. Sie pr. ohms. Separate 50 cycles check. Set cero 
control. 200/250 volt A.C. operation. Supplied 
in perfect working order, fully cesced, €9/19/6 
NIFE ALKALINE ACCUMULATORS. 12 || ch. P/P 
volt 45 ampere. £4/19/6 each. P/P 7/6. 


MARCONI! SIGNAL GENERATORS TF-517. 
10-18 mc/s. 33-58 mc/s. 150-300 mc/s. Operation 
200/250 volts A.C. Supplied in good working 
order, €12/10/- each. P/P 10/-. 
4 ite D.C. fitted 
ee ‘precision. gearbox || MUIRHEADPRECISIONSTUDSWITCHES. 
iving twin outputs of || 2 pole, 2 bank, 24 position, 10/6 each. P/P 1/-. 
© and 6 v.p.m. Also || 4 pole, 4 bank, 24 position, 17/6 each. P/P 1/3. 
operates on 12 volts 
shafts. Brand new. 19/6 each. P/P 1/6. 


HALLICRAFTER 5.27 U.H.F. COM- 
MUNICATION RECEIVERS. F.M. or 
ara to 143 i on 3 bands 
ncorporates S meter, variable sel. b.f.0. a.n.' 
FERRANTI TESTMETERS TYPE Q etc. Output for phone or speaker. Operation 
pe Ac D.C. Ohms 110 or 230 volts A.C. Supplied in good work- 
VOLTS vOLts Current ing order, €27/10/- each. P/P 10/- 
RY 1 7 2, 


= FIELD TELEPHONES TYPE F. Generator 
500 ohms per volt on all i - i bell ringing. Sup- 

ranges B.S.S. first-grade a, 
accuracy on all self con- : 
tained ranges. Supplied with batteries 
in perfect working order MARCONI! TF.428 B/i VALVE VOLT- fully vested -nd 
complete with leads, METERS. 5 ranges A.C. and D.C. 1.5, 5, 15, 
battery, instructions and 50 and 150 volts. Operation 200/250 volts 
rexine covered carrying A.C. Supplied in perfect pom oa, order wooden carrying 
case Price 52/6 each complete with internal H.F. probe. Brand case 57/6 cach 
P/P 2/6 new with Handbook. €17/10/- ach P/P 10/- PIP 3/6. Si= or. 


plied -somplete 


complete with 


HOURS OF BUSINESS: 9 A.M. TO 6 P.M. THURSDAY | P.M. OPEN ALL DAY SATURDAY SEND S.A.E FOR LISTS. 
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THE LARGEST AND MOST COMPREHENSIVE | MICROPHONE BARGAINS 
STOCKS FOR ALL OONSTRUCTORS AND 
HIGH FIDELITY ENTHUSIASTS 


renaeeeeaeeee ty Holt th ORAL AOE. MI 
LASKY’S DO IT AGAIN! > public address work 


- 
fs 


LIST 5 Gns. LasKY's Price 39/6 
Post free Desk Stand available, 2/6 


see andy rv CHASSIS SCOOP! :: HAND OR TABLE 
COS 33/1 CRYSTAL 0) 
RADIOGRAM CHASSIS MIKE with specially designed acoustic 
, filter Fiat response 30-7,000 ¢.p.s. 

Famous make, for 200-250 v. A.C. Output BRAND NEW, BY WELL-KNOWN > Omni-directional Dark brown plastic 
4 watts matched to 3 ohms speaker, 7 >» LIST 50/- 
valves; ECC85, ECHS1, EFS9, BAB80, MAKERS > 29/G —_—Powt tree 
BLS4, BZ80, EMS1, Magic eye tuning LASKY'S PRICE / 
indicator. Covers medium, long and FM @ 90° deflection, 12 channel turr : 
bands. Length i2in., height 7fin., front tuning covering all BBC and ITV 


: 
te back 6fin. Limited number only channels. Complete with brand new » HIGH FIDELITY TAPE 


LISTED AT 22 GNS Mullard valves and tube. Strictly > RECORDER HEADS 
rasxy’s Paice £16.19.6 @ limited number only, factory soiled ; ee at ae 
“ae ta : diagram | aading make, bp od unusue re 
Gees, doit ieee. TON Full det ails and circuit diagram or lower track. RECORD/PLAYBACK, 
Available on H.P. ternu suppuec Double wound and wil! 


high impedance 
, reproduce up to 12,000 c.p.« 


at 7¢ ips 
P Azimuth adjustments 


Output 6 milli- 


LASKY’S PRICE 


Brochure on request 


eee 2lin. Tin. ; pninen aC st ‘ts 'Pat -_y" 
COMBINED AM/FM TUNER, 39 ans 29 GNs SEES COED. our ot 


Please specify upper or lower track 


CONTROL UNIT AND 
PRE-AMPLIFIER 
(Self Powered) 


Md). Hil Famous make 
features 


PICK-UP CARTRIDGES 
BOR. “ful-i” Tos, 


crystal cartridge with 
standard styli. 


turnover 
L.P. and 
List 39/7 each 


TAPE DECK OFFERS 


Note these star 


| RECORDING TAPE 


| . “i ” ! SPECIAL OFFER 
. 2 | Latest B.8.R MONODECK Single | 
% FM plus Long, Medium and Shor | speed, 3} i.p.s. Takes Sfin. spools. Simple | Pamous make P.V.C. base atest LASKY’S PRICE i8 
Ww High Fidelity Pre-Ampliser controls. £9/19/6. Carr. and Ineur. 12/6 type plastic spools. Brand new, perfect, Post free [- 
Se Independent Bass and Treble Controls | Latest COLLARO Studio Tape Tran- | boxed and guaranteed 
: nin, e ad itch | Setiptor. 3 motors, 3-spd., 15, 3%, 7¢\.p.5. | , m 7in « 
We idtioke tor LP and 78 nt | Takes Zin. spools. Push ution controls, | 00"t: on Tin. 8 *l- | BARGAINS IN 4-SPEED 
: $15/19/6. Carr. and Insur. 12/6 | 
He Taye Record and Replay facilities | O57) ano TAPE TRANSCRIPTOR Mx.IV, | , aavaanr LP. PLASTIC MIXER AUTO-CHANGERS 
We For use with any Hi-Fi Amplifier | fitted digital counter. Few only. LIST lott. Sin eer so poo nO New in 
> Magic Eye Tuning Indicator | #25 $17 19 6 ver 60/-, post free maker's certons 
For A.C. 200-250 ¥. 7 B.V.A. glass minia- | LASEY'S PRICE . . 
ture valves, BOCC85, ECHSi, BBFS9, | Carr. and Insur. 21/- | 
two EPS6, BMS1, EZS81, and two matched | | 
Diodes. Glass dial, lijin. x Séin., fine | TAPE RECORDER AMPLIFIER for use | All makes of RECORDING TAPE 
readings and "LOG’ scale. Length 12in., | With Oollaro Tape Deck. Maker's surplus, in stock Standard, L.P. and double 
depth Sin. from dia! front (10in. including complete with 4 valves and power supplics, play Write for our special Tape List 
knobs aod spindles), height 7in £7 Post 3/6. | All. mail orders promptly despatched 
LISTED AT £29/3/10 19.6 | Post free 
asxy's Paice 20 GNS. tone 
Carr. and Insur. 19/6 SPECIAL OFFER OF TRUVOX DECKS 
Available on H.P. terms 
ns Mk. Ill New and unused in maker's 
~ artons speed, 33 and 7}, three 
shaded pole B.T.H. motors Twin 
ALL TYPES OF hiel mpedance heads B.RS. Type UAS mplete with B.3.R 
t ontrols Takes ful-fi” pick-ups. £6.19.6 Post 5/- 
CHASSIS oe ta , —_— Size: Ditto, wired for STEREO, £7/19/.6. 
14} A i um- 
ARMETRONG, DULCI, ber only. Fully Guaranteed. 
: ’ BSR. Latest type Ual2, 4 f 
EMPRESS, etc LISTED AT GNB STERBO, cnenaiein otk saree enstielae. 
A.M. (1.,m.,6.) from 7 @ne. LASKY’S £14 19 6 LASKY'S PRICE £8/19/6. Post 5/- 
A.M./F.M. from 14 Gans. PRICE ive Ditto Monaural, 27/19/6. 
A.M./F.M. STEREO from 22 Gans. 
Carr. and Insurance, 13/6 


COLLARO RC.457. 


Manual and auto 


St PPPESOOPHS SEES SS SES EESES SS SESS SPOS E SS SELES PPPOE ES GES SS POCO OL GEOG DS OPS SPOS PE PGS ESOP OE GOO OOS 


Full instruction booklet with circuit diagrams for amplifiers with each Deck ape a aa Pr 
pe no eet - LASKY'S PRICE £7196. Post 3/6. 
COLLARO é-apé., type eta00irx wn | CHOOSE YOUR HI-Fi EQUIPMENT AT LASKY’S|  sincLe PLAYERS 
Gtudlo transcription P.U | 
LIST 619/10/- | Listen to and compare a full range | TRANSCRIPTION j 
LASKY'S PRICE £16.19.6 car paia. | 916 Bo gh nde he FG TURNTABLES 
In Carrying Case, 95/- oxtre | specialist high fidelity staff i | COLLARO, GARRARD 
AU ether makes in tteck wnable to call, write for iterature | LENCO, CONNOISSEUR 
dat TAPE RECORDERS 
PLASTIC TAPE SPOOLS AMPLIFIERS GRUNDIG, ELIZABETHAN, 
Sin. din. Sin. Sfin. 7in. Bin. | QUAD, ROGERS, LEAK, RCA BRENELL, TRUVOX, 
2/0 63/8 3/6 js 4- 8/8 | JASON, LINEAR, SOUND, VORTEXION, COLLARO “Janice” 
7in. Metal Spools, 1/8 each PAMPHONIC, DULCI, FERROGRAPH, ELON, ns ghieap Wb aeeline Gan 
ost extra W/B, AVANTIC HARTING, SIMON, | stylie 
ARMSTRONG, etc REFLECTOGRAPH a yl ga I 
SEND FOR OUR NEW seamen STUZZI, TANDBERG : 
| TELEFUNKEN, § I SPECIAL OFFER. MOTOR AN Pr 
COMPONENTS WHARFEDALE, GOODMANS walt Ay - © eudesnd together, 75) pot tree 
LOWTHER, G.E.C., LORENZ 
CATALOGUE PHILIPS, TANNOY. ets F.M. TUNERS ——— fom « canneee Gm. 
~_— p ‘ , “speed, auto stop, t.c. erystal pick-up 
OVER 100 PAGES, SIZB 8jin PIOKUPS | oe re 
OF UP-TO-DATE ILLUST. |  COLLARO, GARRARD | STEREO SINGLE PLAYER 
RATIONS. “Us CONNOISSEUR, LEAK, CABINETS | 
B/J, ORTOFON, Wide choice including G-PLAN, | BML ‘speed. wired for Stereo and 
Price 2/+ Post 6d. GOLDRING, etc NORDYK and CAPRIOL. | | LASKY TRICE $0190 Foner 
SPSS SS SSSSSSSSSSSSSSESHSO SES he ao sho ofp ake ake ake ate ote ate es Ah he he ato oe ate abe ate ate ate age ake ale ofp ate ate ake dbp ate ate abe ate abe abe fe ate abe afe ake ofp ate dhe ale ale afe ate 
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MULLARD 510 
AMPLIFIER KIT 
Al) spesified components and your choice 
of transformers and chokes by Partridge, 
Maddon, W/B, Ellison or Gilson 


GOMPLETE KIT and printed circuit as 


ow £9.9.0 


separately 22/6 
ready for use. Price 
transiormers used 


Detalis on request 
Printed Circuit 

Also available built 

aeoording te 


3-3 AMPLIFIER 


Bailt to Mullard’s exact specification, 
with 8 Mullard valves BLS4, EFS6, EZ81, 


complete with front pane! 

Post f aii £8.8.0 
3-WATT GRAM AMPLIFIER. 2 vaive, 
BCLS2 and EZS0 rectifier, double wound 
main transformer 100-250 A.C tone 
e*entrol, rec yon equalisation switch —~4 
78 c. 3jin pax. height 4}in. Control 
mounted eoparate y LASKY'S PRICE, 
complete with knobs, §5/<, Post 3/6 
MATCHED PaIR POR STEREO 
6 Gus. Post 5 

rep y OFFER SINGLE VALVE 
Ww GRAM AMPLIFIER 35/ 
tery 3 ie - 


WirReELEss WoRLD 


MAKERS SURPLUS 
TV COMPONENT 


BARGAINS 
WIDE ANGLE 38 mm. 

Line E.H.T. Trans Ferrox- 

cube core, 9-16 kV 19/6 
Scanning Coils. Low imp. line 

and frame 19/6 
Ferrox-cube cored Scan Ovils 

and Line Output Trans., 10-15 

kV. EY5! winding Line Trans 

with width and linearity con- 

trols, circuit dia 50/- 
Frame Output Transformer 66 
Frame or line block osc. Trans- 

former 46 
Focus Magnets Ferrox-core 19/6 


P.M. Focus Magnets, Iron Cored 19/6 
Duomag Pocalisere 226 
300 m/a Smoothing Chokes 10/6 


STANDARD 35 mm. 


Line Dt pg 
BHT. and 63 v. 


“*LINEAR’’ AMPLIFIERS 


“DIATONIC” 10-14 watt 12 @ns, 
“CONCHORD 30 watt 15 gne. 
All other “Linear” Amplifiers in 
stock. Details on request. 
C.R. TUBES 
NEW UNUSED 
GUARANTEE 
léin. METAL ‘ 54 
CORE famous 
make type 
T901/B 63 
vol, 3 amr 
heater 2 - 
trap, 12-14 Kv 
B.H.T., wide 


angie, standard 
38 mm. neck 
Guaranteed. § 


LIST £16/( LASKY'S 
PRICE £6. 9, 6 

Carr. & In 2 
Mask. Apt Ghaemns Seater ued ton teens 
evailabie 
FERRABT! din oree S63. t's. beaten, 
triode, octa d deflection 
LIST 9 GN8S “TASEY'S ‘PRICE 50/-. 


PERRANTI 12ir types 112/44 and 
T12/54 
LIST 412 


LASKY'S PRICE S4/-. 
Carr. & ln | 


Many others List om an 


RE-GUNNED C.R. TUBES 


Guaranteed for 12 months 


& ins 
19in. round 4610 0 12/6 
léin. rect 4610 0 12/6 
i$in round <6i9 6 31/- 
i7in. rec! 19 6 21/- 
tin. rect 4718 6 26/- 
MINIATURE INSTRUMENT 

SOLDERING IRONS 


Famous make, 230/250 v 

pencil] bit and 3-core flex 

t handle LIST 22/6 
LASEY’6 PRICE j 
Post 1/3 15, = 


25 watts with 
Warning light 


§-miliamp METER RECTIFIERS. Special 
offer of Umited number at only 8 6 
ost va 


Ferrex-eube “ —— ae 

ae Coils. Lew imp. 
7/6 

oan or a bloeking eecilistor 

T 46 
Frame Output Trenatermnet 76 
Focus Magnets: 

Without Vernier 12/6 

With Vernier 17/6 
200 m/a Smoothing Chokes 76 


De tht tf tt tt i tt a tit 


H.P. TERMS 
AVAILABLE 
on certain goods. 


Call or write stating 
your requirements. 


ANOTHER 
SCOOP! 


: 12-channel 
TURRET TUNER 


Leading make, new and un- 
used. Complete with PCC84 
and PCF80 valves and 8 sets 
of coils for five Band I chan- 


number. Today’ 6 


value {7. 
LASKY'S 
PRICE 496 


Post 3/6 


LASKYS FOR EASY-TO-BUILD 
SETS : TUNERS : AMPLIFIERS 


RADIO 


MULTI-TEST METERS 


Famous make, new and unused. Further 

purchase, new reduction 

AN/27. @7-range. 5,000 ohms per volt 

Ac. and D.c., in black leatherette- 

covered wood case 7§ x 9} x Sfin 
LIST 15 GNS 
tasxy’s Price £9.19.6 
Post 5/-. Leads, 7/6 extra 


AN/20. Pocket size 18-range, 5,000 ohms 
per volt A.C. and D.©., in black leather 
ette-covered case 32 x 3¢ « ifia 

LIST @ GNS. 
tasxrs Price =£5.19.6 
Post 3/6. Leads, 8/0 extra. 


TRANSISTORS 


AUDIO P.N.P. Junction Types suitable for 
high gain and low freq —- and for 
output stages up to —) 7/6 
a — and aa 
lor Q0/-; for $7/6, post free. 
aa P.N.P. Junetion oe one suitable for 
freq 


chan and LF "| 
(1.8 to 8 Moje.) 15/- 
(Double spot— yellow and red.) 


3 tor 40/-; 6 for 76/-. 
Special prices for larger quantities. 


SPECIAL OFFER. P.N.P. Junction type 
Transistors suitable for all audio app!l- 
cations. Each, §/-. 


+; OCTO and OOT1, 
Circuit Diagram and Building COMPLETE 19.6: oom. 17). ehcned Pair, 80/-); 
Instructions, |/6 each, post free. PARCEL 3, 15/-; 0016, B4/-. 
7-TRANSIGTOR PORTABLE, 200 milliwatts p.p. £9.9.0 BRIMAR. TSI, TS2, TS3, 18/6; TS 
output. Printed Circuit, 6jin. x 2}in. Post 3/6 A and TP2, QO/-; TJi, TJ®, 
TRANSISTOR SUPERHET TUNER, uses 3 RF. £5.12.8 
transistors, 1 germanium diode, etc. Printed Circuit Post 3/6 EDISWAN MAZDA. The very \stest 
Sjin. x Spin Zone, tee; = : Os te hs 
4-TRANSISTOR AUDIO AMPLIFIER, Mk. II, 200/250 £3.19.6 26/-. 
milliwatts, with 2 OC72 and 2 yellow/green. Size Post 3/6 OFFER. fet of 7 Bdiewan 
5t x 2 x Ipin. Transistors: XA/101, X4/108, 9 XB(108- 
XB103, 2 matched X0/10 l 
4-VALVE SUPERHET PORTABLE. Medium and long 87.7.0 as 
wave. Mains/battery version, 88.19.6. Battery version Post 3/6 ORYSTAL DIODES. Genera! Purpose 
. GBX00, each ]/-. Per dos. Q/-. All other 
MIDGET T.R.F. for 200-250 v. A.C. mains. Uses two £4.19.8 types in stock. 
latest double-purpose valves. Plastic case, 8} x Post 5/- 
Gum “GOLDTOP” POWER 
LASKY'S F.M. TUNER, Printed Circuit version of the | _ 87.10.8 se i 
G.E.C. 912 “F.M. Plus,” using 5 valves. Post Free 718/ io _ ty output ‘eae ro 
PORTABLE GRAM AMPLIFIER, 2-watts. Uses EL84 40/9 Pe ay tty 
output and 6X4 rect. Size 6fin. x Sfin. x Sin. high. Post 2/6 Buitable Ovipet lormer for above, 
correct ratio, matched to 3 ohma, 9/6. 


LASKY’S CAR RADIO can be built for £12.19.6 


Note these star features: 

*% 12 volt operation 

* New hybrid circuit 

%* Transistor output 

*% New type Brimar valves 

* No Vibrator, 12 volt H.T. & L.T. 


*% T.C.C. Printed Circuit and Con- 
* 


* 
* Small size. Will fit any car 


Send 1/6 for Instruction Booklet giving full details, illustrations, dimen- 
sions, circuit diagram shopping list. 


and 


ALL JASON KITS IN STOCK. Send for Brochures 


‘ost 1 
Driver Transformer, 9/6. Post 1/-. 


20,000 VALVES 


Mullard, Brimar. G.E.C., Mazda, Cossor, 
E.M.1., Phillips, Pinnacle, Telefunken, ete. 


Send for our New List of manufacturers 
surplus, ex-Govt. and imported Valves 
at lowest prices. We save you money 


SPEAKER COVERINGS 


Large stocks of “Tygan” sod “Some- 
weave.” Any aise piece cut. Sampler 
and prices post free. 


PLEASE NOTE 2 ADDRESSES FOR PERSONAL SHOPPERS 


207 EDGWARE ROAD, W.2. 


Opposite Bigware Boad Tube Station 


42 TOTTENHAM COURT 


ROAD, W.1. 


Nearest Station Goedge Street. 


2, *, 


So Be Re de ao ote Mo eke ate ho he ako oe ho toate hosted 


Pew yards trom Praed Street 


PADingten 3271/2 and OUNalngham 1979 
Please address Moll Orders and enquiries to Lasky’s (Herrew Rd.) Led., 207 Edgwere Road, Londen, W.2. 
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PRICES DOWN!! “THE TRANSISTOR—8” 


%& Tunable over medium and long wavebands 


¥& 250mW output push-pull 

% Internal Ferrite aerial 

¥% Highly sensitive and selective 
* 7in. x 4in. high flux speaker 


% All components identified and carded 


*% EDISWAN transistors throughout 
%& Easy-to-follow layout diagrams 

Car radio components 8/-; 
Size 9in. x Jin. x 34in. Weight 4 Ib. 


A.V.C. 4/3; 


Combined Portable/Car Radio 
Push-Pull Portable Superhet 


Complete set of parts 
including cabinet and 
all components. Now 


£10.19.6 


P. & P. 2/6 
All parts sold 
separately 
FREE BOOKLET 


| 325mW version £11/11/6. P. & P. 2/6. | 


*““THE MINOR’”’ 


phone; transistor; long life miniature battery; 
complete — diagrams and all components 
%& Incernal ferrite aerial j 

49/6 pri 


All components sold separately 


Circuit, layout diagrams and shopping list free. 


circuit and 


CAR RADIO 2-watt Amplifier 
*% 7 x 4in. high flux speaker 


RED-SPOT 


The smallest transistor % VIS/IOP power transistor 

radi r Overall! size 6 x 4 x 3in 

an es 4 dee an TRANSISTORS x Works off car 12-volt batter 

3 «x 2x #in Variable MAY BE USED WITH ANY BATTERY PORTABLE WITH 
tuning over medium 15-OHM OR 3-OHM OUTPUT TRANSFORMER 

waves Uses a three- Complete set of parts 65/— P.& P. 2/6 
stage reflex circuit of = EACH Unit built-up and cested Bad &P. 2/6 
high efficiency. Total IDEAL FOR TRANSISTOR 

peo ineiading Personal USE YOUR PORTABLE IN YOUR CAR! 


WHITE-SPOT 
8/6 


FREE COMPLETE LisT 


AUDIO GENERATOR 
% Ediswan XB104 Transistor. x Size only 2iin. x I gin. x fin. 
*% Large output * Ideal modulator 
Special chassis % Layout diagrams 
OMPLETE WITH ALL COMPONENTS, 25/-, P. & P. 
IDEAL POCKET TEST INSTRUMENT 


**SUPER-SIX ”’ 


% MEDIUM AND LONG WAVES 
% MULLARD TRANSISTORS 

% PRINTED CIRCUIT 

% SENSITIVE AND SELECTIVE 


TRANSISTOR PORTABLE SUPERHET 


Complete set of parts 
including attractive cabinet 
£9- 10-0 
P.P. 2/6 
sold 


oe FERRITE ROD AERIAL 
%k FULLY TUNEABLE 
% Jin. 1509 SPEAKER 
All we FULL ASSEMBLY INSTRUCTIONS 


parts separately 


High sensitivity and selectivity combine to give excellent reception on both medium and long waves 
and is recommended by us as being the easiest to build transistor printed circuit set ever offered. 


AC/DC PORTABLE RADIO REDUCTIONS TO VALVE LISTS Full List on request 
ww 5 vaive superhec % Gram. sockets (for OZA § 6AM6 5/- | 12AT7 8 DK91 7 tee L80 10/- | BZ81 7 UBCA 9 
& Belicinframessriat  ctyacai or magnenic | HSB Ieet, BIHAN aelb, f-[iregelemee Selene 
t5 - 2 2AaG KS ive 1 OC85 " 
* yg no x 1in. x pick-ups) isd 7/-| 813 65/-|12K8M } DL33 9 |koee 5/-|Pocs4 9/-| UCH4a2 1%) 
a Cnep %*% Tin. x 4in. elliptical 185 6/6|GTIC 15/-| 128N70T] DL35 «=: 10/- | EF39 5/-|PCF80 Q/-|UCL82 18 
* = tag valves speaker 1T4 6L4G 8/-| 128L76T 10/-| DL92 7/-|EF40 11/6) PCL82 19/-| UFO 9/6 
*m™ long and 3A5 6L6M 10/- | CV135 DLO4 7/6 EF42 11/-| PY80 7/6 | UFS5 9/6 
a waveband %& Slow motion tuning os ogra 716 | Cviss Re a OR e's 
\ 3 uz 38 2B91 FOL ‘ >Y82 ? x 
on Med. and two % ideal for a radio- sv6 3/6 | 68N7 3 ov1ae BBOel 9/6 | EFo2 B/-| vei0s/90 @/-| ULB4 8 
short wavebands gram 5u4 j- | 6V6G 7T23A/B 5 EBF3O 9/6 | EL42 10/-| VRise/s0 @/-| Uv41 76 
SY30T 6V6GT 7/6) 2K25 EBFS9 69/6 | EM34 7/6 | U50 UY8s , 
ONLY £7.12.6 post 7/6 6A7 x4 5 in DAP9I ECCS1 tad Tt 19 US2 $ VES4 + 
6ARGT 6X60T 5 DAFOS °) ECCS 9 EKY86 UABOCSO 
nena Lan pm cabinet 27/6 6AC /-17¥4 7/-| DF91 ‘ ECC91 5 | EZ40 1 UAF42 8 - 
per portable rexine cabinet 37/6 6AL5S 724 7/-| Dre 9/-| BCFS80 12/-| Bz80 7/- | UB41 10/ 
MAJOR—2 :; % S-stage Reflex | C E MUL M 
we 4-stage reflex Circuit PO K T Tl ETER 
(Two-transistor Pocket ye Medium wave; tun- | %*% No Aerial or 
io) able | seth MODEL Alo: 
% Very sensitive | *& Min. Volume | ne 
% No aerial or earth! Control. ‘omen 
% Complete layout ! %& 3 Ediswan % AC/O® vel- 
° 6 bs } Transistors tages, tong gy 
i* aS eon s on | * Medium Wave +74 bi " . 
© we 4x3 + Tuning 1000 volts. de Re- 
: = ogy % Size 44 x 3 x ? ; 
de Weight only 402: iin | sistance IOkohms 
COMPLETE = = and | Megohm. 
69/6 Dost 1/6 % Personal phone (AS DESCRIBED IN “R.C.” 4 Personal D.C. current 
SEPT., ‘59 phone .5 mA; 25 mA; 


NEW BOOKLET an All 
separately 


GOOD RECEPTION ANYWHERE | 


components sold 


COMPLETE 87/6 P-.P. 1/6 
FANTASTIC OUTPUT. TERRIFIC RECEP- 
TION. GUARANTEED ANYWHERE. 


250 mA. ¥& Deci- 

bel range. x%& DOC 

mi + 2% accuracy; 
AC + 3%. 


SIGNAL TRACER 
RF, IF AND AUDIO TRACING 
2-Ediswan Transistors 
New Chassis; improved Design 
Easy to Use; Small Size 
A must for the Amateur and the Professional 
Complete set of parts including 37/6 P 
headphones, transistors, etc. 
FREE DIAGRAM ON REQUEST 


>% 


4 a a te OF 
} TEST PRODS. 
ILLUSTRATION 
BOOK AND BAT- 


TERIES 
Size 54 x 34 x iin. F PP. 
Weight !7 ozs. £4) 17/6 6 
BRAND NEW AND GUARANTEED 


Free Leoflet by return 


MULTIMETER TYPE 666H: TRIPLET | 


1000 ohms per volt: 

AC/DC 10/50/250/ 1000/5000 volts 
DC mA 10/100/500. 

Resistance 300/250K. 


79/6 P.P. 2/- with battery and leads 


NEW CONDITION: INCLUDES INSTRUCTIONS | 


HENRY’S RADIO LTD. 


5, HARROW ROAD, PADDINGTON, W.2 


OPEN MONDAY-SAT. 9-6, THURSDAY | O’CLOCK PAD 1008/9 
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RCA. AMERICAN VALVE VOLTMETER 
TYPE 165-A 


D.C. ELECTRONIC VOLTMETER. 
6-Ranges. 3-|0-30-100-300 and 1,000 volts. Input res: | |-meg. constant on all ranges. Sensitivity: 
3,666,666 ohms per volt on 3v. scale. 


A.C. VOLTMETER. 
5-Ranges. 0-!0-30-100-300-! 000 volts. Sensitivity: 1,000 ohms per voit 


ELECTRONIC OHMMETER. 

6-Ranges, from 0.1 ohms to |,000 megohms. 

Movement. 200 microamperes. D.C. accuracy + 2%. 

Input 110-250 volts A.C. Complete with Instruction Book and Test Prods, Brand New 


ONLY £12/10/- p.p. 3/6. 


SPECIAL PURCHASE _ LIMITED STOCKS BUY NOW 
V.H.F. TRANS/RECEIVER TYPE TRI920 AIRCRAFT RADAR TYPE AN/APA-| 
* 9.72 MC/S IF yb ~ aeaaae oy CRYSTAL CONTROLLED Complete scope ind unit with amplifier; aerial switching 
* # KC/S BANDWIDTH *% 100 to 120 MC/S COVERAGE a . —-. oe 1 Tube; 
Unit complete with 21 valves; crystal; 24 volt rotary power unit, etc., in ; ; 12% 2; OX / P. 3/6. 
metal case. In new condition with full circuit diagram. BRAND NEW. FULL HANDBOOK. 97/6 ne, 
£6/10/-, carr. 10/6 Circuits separately, 1/9 post free. 
V.H.F. TRANS/RECEIVER TYPE 1986 ANARE--ED SAAS VARS Geren 
* 9.72 MC/S IF % 10-CHANNEL CRYSTAL CONTROLLED items U.H.F. Receiver; aw phase crystals (not su “ag opera- 
* 23 KC/S BANDWIDTH *% 124.5 to 156 MC/S COVERAGE on 332.6; 333.8; cd 335 Mc/s. Unit contains 7 7; 2— 
With Less 2EN7. 12SR7; Relays, etc. BRAND 59 6 PP. 5/- 
Sub-units Type valves valves P.P. NEW and boxed; a bargain at / “ee 
TRANSMITTER 81 60/- 25/- 2/6 
RECEIVER 114 eS me oe 
IF Amplifier 476 / / j 
ee te 105 20/- ~~ 26 SCR522 TRANS/RECEIVER 
24 v. Rotary unit 3 15/- _ 2/6 THIS FAMOUS UNIT complete with TRANS SWITCHES; 
10-way Control unic.... 382 6/- 9d. LLF."S; COILS; GEARING etc., etc., LESS 15/- PP.s 
Allcheaboveareinabsolute newcondition. Fullcirevitsaveitable, | /9postfree. VALVES IN NEW CONDITION. j= P.P. S/- 
PIRANI CONTROL UNIT 
QUARTZ CRYSTALS METERS - * bin. 1 ~~ Lnpapmrcap ae meter with mir- 
. x 500 microamp. 2in. M.C. (DC) F.R. 12) sca 
ZZ Rom S/- Gace Oi amp. 2in. TC (RF) FS. 6/- & Fully set Wheatstone 
From 6 Ke/s—47 Mc/s. FT243, 0-3 = amp. Zin. TC (RF) FS. 6/- x Complete in best quality case 
FT241, 10XJ and B7G. ey = . oe pe} es ve & Built-in 
Send for list 5 m in. GC. i 
en r list 500 types 0-50 mA din. MC. (DC) FS. 16 ONLY 85/- P.P. 5/- 
ROON! SET CRYST ty mA +7 sBe) = Including circuit diagram 
MA 1 No. 19 Cc AL amp. 2yin. M.C. (DC) /- 
5-0. " in, pe P. 10/- 
CALIBRATOR Ste. on gl 94 . PIRANI DIFFERENTIAL LEAK 
CRYSTAL CONTROLLED OSCILLATORS: 10 ; eae in. MC. FR. 22/6 DETECTOR 
o- A 2yzin. .C. (DC) 22) 
Ke/s, 100 Kc/s and | Mc/s. On/OFF MODULA- 6.400 mA 34in. M.C. (DC) F.R. 59/6 Includes: 
TOR. With handbook, Unused. ONLY 79/6. 500-0-500 mA Zin. M.C. (DC) F.R. 25/- * 2-arm Wheatstone Bridge. 
P.P. 2/6 0--75 amp. 2in. TC (RF) P. 6/- %& Best quality wood 
0-20 volts lin. M.C. (DC) FS. 7/6 % Galvo-shunt. 
1933 RECEIVER CONTROL UNIT 0-40 volts 2in. MC. (DC) FS. 7/6 ONLY 49/6 PP. 5/- 
BARGAIN OFFER 18 MINIATURE 
VALVES! !!! 8-EF9!; 6-EF92; 2-EB9I; EL9I; 
iF’s; RELAYS, ETC., ETC. IN CASE. bay ant bal *y - ay * 
95/- P.P. 3/6 “372 MINIATURE IF STRIP 9.72 Meise Complete By As gs Resleeence Heed- 


: con. Phones, Handmike and Instruction Book and 
mt mag np on dew Cirenie. Frequency Range 
cribed in “P.W.” 44.0 to 61 Mc/s. Range 


; approximately 3 to 8 
7 ae tn oak a miles. Power require- 


ments: Standar 
valves, Coren EVPI6, 147. and 2 v. AT. ident 
for Civil Defence 


MIXER UNIT TYPE 79 
INCLUDES:—VCRI39A Tube with screen 7-EF50 
(RED); EFSS; 4-EASO; 2-EB9I1; 5U4G; VUI20; 
ECS2; STANDARD MAINS TRANSFORMER, 
200-250 v. 50 c/s. BRAND NEW £5/10/- P.P. 5/-. 


EB9!, 1.F.T.'s, etc., in absolutely new condition. ‘ 
CATHODE-RAY TUBES With circuit and conversion data. nn enaae canes 
2AP! lin. j- | 12/6 Gess vatves) 37/6 (wich vaives) 45/- PP. 5/- 
idee ie i Postage and Packing 2/6 (either type) 44-61 Mc/s. Calibrated 
3FP7 3in. 12/6 poner ee 
3APi 22in. 30/- /- extra. P.P, 2/-, 
Mullard 0G7/5 2din. 45/- 
SFP7 sin. - REA. SYEARES SMITHS 8-DAY CLOCKS 
wore Gin. 30/- Bin. P.M. In black crackle cabinet. Designed 
CRI Gin. 40/- for “AR88" and communication receivers BRAND NEW SEALED CARTONS, 6in. dial 
Screens for VCR97 7/6 , 6-day clock with detachable adjustable time switch. 
P.P. 2/- any type BRAND NEW 45/- P.P. 3/6 ONLY 95/: PP. 5/ 
al Fe = 


HENRY’S RADIO LTD.  § #A8RW,ROAD, PADDINGTON, W.2 
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ae=—=RADIO CLEARANCE LTD.-— 


Telephone 
neu 27, TOTTENHAM COURT RD., LONDON, W.| iaanns web 
INVITED The oldest Component Specialists in the trade EST. 30 YRS 


ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND 
ABBREVIATIONS: C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended. 
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NG. STAMPED AND ADDRESSED ENV 
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 


TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/- 


SENSATIONAL OFFER—LIMITED QUANTITY ONLY 


SIX TRANSISTOR PLUS DIODE POCKET SUPERHET £7/19/6 plus 3/6 Regd. p.p. 
12 Specie! Features 
@ Sensitivity—1 mV. for 50 m 4 @ Waveband coverage-MW and LW—660 nternal hi-Q Ferrit 
@ Powe outpat—i50 mW ke/s to 1500 kc/s —150 ke/s. to 270 ko/s Six 1 ispeak t 
@ Low consumption-—-9 BO signa @ Mullard Transistore—OC44, 0045/2), OC71 
mean average signa) OC72 (matched pair), OA70 Y ete etailed Inst 
@ AF response—25 to 50% 1 @ Printed circuit 
This receiver is very sensitive and ite performance mpares most favourably CIRCUIT LINE- oF 
with anything obtainable. It adi the i rn developments together Mixer stage—two 1.F. stages—Germanium de tor river stage and 
Push-Pull output 
All components, excluding cabinet and batteries, supp|ic t special inclusive 
results price of €7/19/6. Pius 2/6 P.P. All parts sold separat 


> 
m 


with the utmost amplicit astruct theret producing the most amazing 


MINIATURE ee Soeeneane TV PRESET CONTROLS WIMA TROPIDUR PAPER CONDENSERS 
__— 25 v. 60 MFD. 12 0 MFD. 25 y. jin. x fin Knurled knob and 6BA fixing boles. Diam. lin. 5K, 25K, | Small, non-inductive, insulated, 
50K, 100K, 250K, 500K, 3M, 1/3 each 25K, wirewound, | 600 v. working, 690 pf., 1,000 pf 
MYD. 50 v. jin. x Ijin, 1/9. 1/6. each. 3,300 pf., 84. F000 f., 6,80 
DISC CERAMIC ga 600 v, Wke Od. each. .022 mid., 10d. 0 
60 Py, 001 MFD., .0086 MFD., .008 MFD., .008 MFD., TRANSISTOR COMPONENTS 1 mfd. 250 ¥. 1/1. .25 mf. 1/8 
006 MD. G4. ach 01 MPD. gia SUB MINIATURE ELECTROLYTIC CONDENSERS 
VARIABLE GANG CONDENSERS SLEEVED —All at 2/3 each. VALVE HOLDERS 
Ideal for P.M. 2in 1 1 mfd. 12 v., .26 mfd. 15 v,, 2-6-8-10 mfds. 3 8- 4 pin Brit. Pax. 24. 4 pin UX. Amp. 74. 5 pim Brit. Pax. 
2) x Qin. x 2 nd 12- 16-30-50 mide. 6 ¥., i mid 10 ¥., 30 mfds. 12 ids., . 7 pin Brit. Pax. 34. 7 pin Brit. Amp. 44 Int. Octal 
8 mfde., 15 v., 8 mfds., 16 mfds., 80 v., 2 mfds 70 a7 , . Mazda Octal Pax 3d. Loctals Amp. 64. B7G 
0006 MFD 2tin. x a. = Ifin SUB MINIATURE TRANSISTOR C OILS P 64. B7G P.T.F.E. 8d. B7G Cer. with saddle and 
Set of 3 IF. Transformers 470 Ke/s plue Oscillator coi valve retaining spring 1/- BSA Pax. 44 BSA Amp. 64 
0005 MID Qhin. x lfin. x a As specified for Mullard Circuits 23/6 complete BOA B9A Amp. 84. BOs Amy 
Spindle fin. with trimmers, 66. As specified for Mazda Circuits 23/6 complete ith ir , er. 104. BSA Cer. with saddle 
0006 MFD. Geared with 8.M., TRANSISTOR GANG CONDENSERS and valve retaining spring 1/-. BOA ceramic with skirt ]/- 
AM/FM £-Gang Condensers, 500 + 20 pf ae with intermediate — as specified for MULLARD | BOA printed circuit ]/-. BSA Valve Cans 64 
SWITCHES ROTARY Transistor circuits, 9/6. 
spindles. Price 8/1] each. RMERS 
pole 18 way. 2 pole 3 way. 2 pole 3 way rok, 2901 . 1M 5 niget Sypen 42000 10 80, 69000 to 8 
Seca ree Ow: Peed wey. | cnt. SOK. A naistor P “. <b, 6,080 to 80, 86. 10.0000 te 90. BB. 15.6000 
| 30. 4/-. 
Univers ORT Boowters with tapped primaries 8 v4.3 +. 
“ : 18 ¥., 25% boost all teps, 10/6. 
d d ke « he di 5 centss tapped, 6.3 ¥ to Fe — wy 
With switeh, 4/6. : -» 08 MD. Prise 94. cach .04 MID. } 96 


OCTOBER, 


1959 


WIRELESS WorRLD 


Factory revacuumed, all guaranteed 6 months 
Carriage and insurance 12/6d. Due to the 
exceptional demand and high quality of our 
tubes, we are able to maintain the following 
unusually low prices. 


CRM91, CRM92, MW22-7 


£2/15/- 
Cl2PM, CRMI21, CRMIZ1A, CRM122, MW31-7 
MW31-140, Mwai-17 


MW31-18, T12/54 gee 


3/16, 3/831, 14KP4, a. 108K, 121K, 141K 

1A, 7202A. 36-21, Cl4FM, CRM141 
CRM142 MW31/16 inwsl-7 3 10 = 
MES6-24 MW36-44, T12-5649 


L7ARP4, 17ASP4, 6706A, CL7FM, CRM171 
CRM172, MW43-43 £45 
MW43-64, 7401A = 
3/6A, 4/15, 6901A, C14BM, C17BM, CRM151 
CRMIS2A, CRM152B, CRM153, MW41-1 
MW43-80, TALS 
TR14-2, MW43-69 sl 
C2LHM, C2INM, CRMZ11, CRMS12 £6 /)5 /. 
MW53-20, MW53-80 


REGUNNED: 12 months’ guarantee 
Excellent workmanship, carriage and insurance 12/6. 
MW31 a ~\ 74 £5 10 x 


6501, 6504, 6505, 
MWe22-14, MW22-14C 
MW22-17, MW22-18 


121K, 
MW36-24, <9 141K 


SPECIAL 


THIS MONTH'S BARGAINS 


4-SPEED RECORD PLAYERS 
Latest B.A.R TUS Turntable, together with 
lightweight Staar Galaxy dua! sapphire crystal 
turnover pick-up head 3 | Carr. 
Truly amazing value at 3/- 


« Famous make «ingle player 
STEREO: 


Stereo equipped 
Unre — rie at 


tute tet £6/19 - 
100 CONDENSERS 10s. 


A must for your spares bx A well-balanced 
assortment of miniature silver mica and ceramic 
condensers 3-10,000 PF List value over £5. 
RADIO: The best buy of the season 
© Receivers, complete with valves, 
speaker and 6-volt vibrator pack 6K7, 6K8, 
6Q7, 6V6. Suitable for adaption as car radio 
Ideal for workshop 
Carr. 5 


yg 


COLLARO “CONQUEST” 
Hi-Fi 4-speed, 10 record Autochanger Brand 
new, unused £6 19 &é Limited Quantity 


my containing él 3 ee 


P.M. SPEAKERS: sann3= 


Standard Twin Unit it. Cure. 
AVO Valve Tester £9/-/- 5/- 
G73: Bignal generator and wavemeter, 100 
* ke/s. 1 meg. crysta) calibrator, preci 
sion attenuator. Top mates £9 10 a = 


SIGNAL GENERATORS: =" 


B.S.R. LOSOA. L.F. 30 c/s.-18 ke/s ears. 
POWER PACKS: i", °2.22"" 

2 separate 
double amoothed outputs of 375, cn } 620 v. at 
200/250 mA. and 6.3 v.56 a. 45046 valves. Com- 
plete in transit case. £7/10/-. Less valves £6/10/-. 


MIRROR 
GALVANOMETERS 


By Evershed and Vignoles. Sensitivity 1,375 
MMB per micro amp. at 100 CM acale distance 
45 second period. Brand new, bored with spares. 
A school laboratory must, orier now. 6€3/19/- 
TBSS: Transmitters €6/10/-. Carr. 5/-. 
Recrivers L., 10; Carr. 5/-. OR 
£9/10)- pair. Carr 
8088 modulating os 100 150 Mica. 
conversion to 2 met 
S8CR522: Soanenattter receivers. U.8.A 
© standara b wang tv. 100-140 
Mo/e., less valves. 25/-. 


RECTIFIER UNIT charging. 


230 v.in. 24 v. 1.29 A. bridge. 35/-. Carr. 4/-. 
CMY?2: Tranamitter/receiver; 12 volt D.C. 
e or 230 volt AC. 3 wavebands. 


Cost originally over £200 /10/-. Carr. 6/- 
LT.V. CONVERTORS AL POWER 


Ideal for 


Buttable for 


£5 15 a PACK. Well-known make, at « very competitive 
price, completely enclosed. Finished in ham- 
mered gold. Very compact. Can be put — 


practically all T'V s. Gain and Trimming con’ 


Lined os 6/1 £3, 10, - - 
CRYSTAL PICKUPS: 


STAAR GALAXY. Single hole mounting, light- 
weight adjustable needle pressure. For any 3- 
or 4-speed turntable. Amazing value 
1. With latest Steig and Reuter or Sono- 

tone cartridge. Interchangeable with 

and similar to the Acos GP65, Excel- 

lent reproduction 17/6 

Cartridge only 15/- 
TRANSISTORS AND DIODES. XA103 12/6; 
XAl104 15/-; XB104 Q/- VI5/i0P a 
Power Transistor 19/-. GETIS Power w 19. 
Matched pair 38/-. Diodes, Genera! 
B- Equivalent to GEX4 3/6 


14KP4, CRM141, CRM142 


CRMISCA, CRM152B, 
, MW43/64, ik TASPS £6 15 - 

20, MW53-80 
ase 2, wee £9/10- 


NEW: 12 months’ guarantee 
Frustrated export, carriage and insurance 12/6. 
MW31-74, MW36-24 £7 19 n 


£819 - 


Enguiries weloomed for any tubes not listed. 


Any new tube can be supplied at standard list price, 
plus carriage. 


R. TUBES 


ECR35 6/= 


Ecr30 2/6 ecreo 42/6 


—pertormance guaranteed 
10in. 
10 «x 6in 14 = 


= 7 6 Sin. 12 . 
Semi-air 


7 x 4in 
spaced, low 


CO-AXIAL CABLE: 
6 drums 


a Lege drums 22/6 carr. 2 

RECTIFIERS:"= sclenium, full wave 

*bridge, 12 volt 3-4 amps. 
9/6. Carr. 1/-. €5 per doz. 250 v. 80 m.a., 5/-; 
250 v. 250 a., 9/6; 500 v. 50 ma., 6/6; 500 v. 
150 ma., 9/6; 1.000 v. 40 ma., 8/6; Contact 
cooled, 250 v. 50 ma., 7/~; 250 v. 250 ma, 19/6; 
250 v. 300 ma., 23/6. 


PRICES REDUCED AGAIN! 
SAME HIGH QUALITY TRANSISTORS 


Red Spot: 4/9; 3/9 each in 100s. 
White Spot: 7/6; 6/G each In 100s. 


VALVES 


PRICES REDUCED 


GUARANTEED 3 at 24 HOUR SERVICE. 

FREE TRANSIT INSURANCE. Al! vaives are new 

or of fully guaranteed ex-Giovernment or ex- 

equipment origin. Satisfaction or Money Back 

le dupe aa on ohn Lat if ww ase unusued within 
iF 800 TYPES. 


14 — 44. L 
of hs, ‘SIX VALVES marked in black type (15% 
in dozens). Post: | valve, 6d.; 2-11, 1/ 


CmMmM4Hzrarco <rrcn 


OmomtNySe ZPO CO< SMoOo-DVD o+y> 


MW 43-64 


TRADE ENQUIRIES 
INVITED 


SPECIAL TERMS AVAILABLE ON ALL 
VALVES IN HEAVY TYPE 


25, 50, 100 PER TYPE OR MIXED 


Cc. 
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Post: 2 Ibs. 1/6, 4 Ibs. 2/-, 7 ibs 2/9, 15 Ibs. 3/6. No C.O.D. Callers always welcome. (£.C. Weds.) ALL ITEMS LESS 5°, & POST FREE IN DOZENS 


TECHNICAL TRADING CO. 50352 rrarron ROAD, PORTSMOUTH 
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SOUND/VISION AND LF. STRIP. 7/9 | 
Plessey. |.F.6 10.5 Mc/s sound. 14 Mc/s vision 

B vaive holders. Less valves. Size 8) x 5 x 4}in 
Cirevit incl. The tuner unit plugs directly 
into this chassis. P. & P. 2/6 


SOUND/VISION AND LF. STRIP. 2/9 


. Complete sound and vision strip 
8 vaive holders. Less valves 

x 4) x 4pin 
. 2/6 


1.F.s 16-19.5 Mc/s 
Drawings free with order 


Size 
va 


SOUND/VISION AND LF. STRIP 
Sel Superhet. 8 valve holders 
1.6.8 7.25 Mc/s sound 
Vision complete from up to 
vidio output. Sound complete from input | 
to AF. amplifier, P. & P. 2/6 

TIMEBASE. 2/9 

Containing scanning coils, line transform 
etc. less valves Drawings free with or 

P. & P. 2/6 

GANG CONDENSERS. 
Salvage guaranteed. Standard size two gang 
0003 and 0005. All cested and guaranteed 
Pa P. 1/3 


2/9 
Less 
10.75 Mc/s 


input 


9 


CHASSIS 
79/6 


> valve supernhet 
sis including Bin 
bs 


P.M 
(tone 

wibands 
extens 


epesker and valves. Four cor 
volume, tuning w/change switch). Four 
with position for gram. p.u. and 
speaker. A.C. Ins. carr. 5/6 


trot an 


CHASSIS. |)- 

6 or B vaive lacest type midget valve 
A.M. or FM Brand 
Size 12} x 74 x 2jin 


new Cad um plated 


T.¥V. CHASSIS at clearance prices 

THE POPULAR {2° PLESSEY CHASSIS. 

A bargain for anyone wanting to make up tt 
own T.V. at avery low cost. A chassis 

Less vaives and cube. Chassis size 
LF.s 105-14 Mc/s. ¢ 
channel Turret 
larger tube. Carr 


9/6 
2 x 144 x Hin 


u 


$ vole Superhet A.C. Radio or Radiogran 
3 Wavebands and gram switched Bin. P.M 


—hassis 


$Z4 (not included) 
Knobs 2/- extra 


plece 44/5, -. 


Chassis size 19} 7) Yin 
Set of valves 45/9 extra. Com 
Insurance and carriage 5/6 


796 
Ac > 
mains 
superhet 
band receiv 
adapted to 
In attractive wooden cabinet, 94 x 
ins. carr. 4/6 


(4 WEEKLY PAYMENTS 
Ins 


chas- | 


on | 


design for | 


IDEAL RADIO CHASSIS 39/6 | 


>peaker | 
included. Valve line up 6K8, 6K7, 6Q7, 6V6 and | 


HOME RADIO. 


17” TV 
19 GNS 


{CASH PRICE) 


OR 20/7 initial payment 
and !9 weekly payments of 
19/it. 


OR Iti/! initial 
and 35 weekly 
of Hist. 


payment 
payments 


IN ADVANCE plus 30/- 
and Carr.) 


te FEATURES > 


*% Beautiful 


latest finish cabinet 
style covered and washable 


%& Polished legs |8in 
25/-. 


nm contemporary 


optional extra for 
17in. Rectangular Tube. Guaranteed fully 
for 12 months 

12 channels. * Turret Tuned ''—ITV 
BBC Extra coils at only 7/6 a pair 
(with order) 
Chassis 14 BVA 
but re-conditioned 
3 months 


val ves—salvaged 
and guaranteed 


eonneeenenones toonenenanatecenenee 


OUR LATEST ‘ADDITION » 

TO THE CHASSIS RANGE: : 

A COMPLETE AND WORKING : 
17" TV CHASSIS 24 GNS. 


Latest chassis including !7in. tube, 
permanent magnet speaker, 13 channe 
Turret Tuner (any two selected channels 
ficced) other channels supplied on request 
at 7/6 each 


sanepanennecenerenes 


7 


13 valves. Line up as follows: 5-EFB0s 
1-ECC84; 1-ECFB0; 2-ECL80s; 1-Pi8i 
= 2-EB9is; 1-EYS! Chassis and valves 
= guaranteed for three months. CRT. for 
= 12 months full guarantee Sound 1.F 
= 19.5 Mc/s. Vision 16 Mc/s. A.C. only 
= Ready and working to fit into your own 
cabinet. Carr. and 25/- 


As above with i4in. tube 
and working €19/19/- 


ST 


eeeeeneneeeeesgewenss 


ins 


complete 


PUNEAE RESET ERBOREAORUET TEAS OnDEAOD CHETE 


TU 


Nodark Overload Cut-out Switch 8/9 


This will stop the search for chat illusive 
fuse wire and the annoyance of repairing 
the fuse Accidental crossing of wires 
er faulty connections will automatically 
throw the switch of the Nodark cutting 
the current to the fuses It now only 
remains to rectify the fault and switch on 
the Nodark. 200-250 volt maxiniim load 
2-5 amps. A fraction of the list price 
P.& P. 1/6 


SOLO SOLDERING TOOL. 


| Revolut 
} and cannot 
nstr 


R.F. E.H.T. COIL. 7/9 


6v6 or P6! as osc 
| W700 and many 
| mains 
tube 
drawings available w 
SCANNING COILS 
Low impedance 
SCANNING COILS. 
Wide angle 90 deg 
P. & P. 1/3 


COLVERN PRESET POTENTIOMETERS. 
Brand 
FOCUS MAGNET. 9/9 
Brand new 


control 


4 waveband 
| covered metal cabinet size 24} x 12 x !10in. deep 
4 control knobs 
extension speaker 


| POWER PACK AND AMPLIFIER. 19/6 
R.F. E.H.T. Amplifier stage 6v6 with O.P 

| trans. 3 ohms matching. Smoothed H.T 
350 vole at 250 ma, 63 v. at 5 amp., 22 v. 
at 3amp. 63 v. at 4 amp. and 4 v. centre 
tapped Less valves Drawings free with 
order. Size |44 x 8 x 7ir ns. carr. 5/6 


POWER PACK AND AMPLIFIER. 12/6 
Output stage 6v6 with OP. trans. 3 ohms 
Choke smoothed H.T 350-v. at 250 ma 
6.3 v.atSamp. 22v.at3amp. 6.3 v. at 4amp 
and 4 v. centre tapped. Less valves. ins. carr 


5/6 Ag tS 
TRANSFORMERS 


DROP THROUGH TYPE. 12/9 
350-0-350 volts at 250 ma. 6.3 voit at 4 amp 
6.3 volts at 4 amp., 4 volt at 3 amp., 22 volt 
at 3 amp., 4 volt centre tapped at 1.5 amp 
Primary 200-250 volt. SO cycles. P. & P. 3/9 
350-0-350 volts at 250 mA 12/9. 6.3 volts at 
5 amps. 4 volts at 4 amp. 4 volts atc 7 amp 
4 vole centre tapped at | amp Primary 
200-250 volts., 50 cycles. P.P. 3/9 


12/6 


6 v., or 12 v 
(special adaptor for 
200/250 v. 10/- extra) 
Automatic solder feed 
including a 20ft. reel 
of Ersin 60/40 solder 
and spare parts It 
is a tool for electronic 
scidering or car wiring 
onary in design. instantly ready for use 
burn In light metal case with full 
sctions for use. Post 3/6 


110 v 


10 KV. R.F. frequency approx. 22 Kce/s. Uses 
Suitable for Ultra model V600, 
ther sets or replacing E.H.T 
ideal when using a larger 
dia. Base 4 x 44in. Circuit 


th order. P_ & P. 2/6 
10/6 
Brand 
15/9 

38 mm 


transformers 
Size 43 x 2in 


38 mm P&P. 1/3. 


new 


Low impedance 


2/9 


new. 200 ohms. 10K and 20K. P. & P. 9d 


38 mm Inc 
& P. 1/3 


rporating picture shift 
Pp 


SUPER 
SUPERIOR 
RADIO 89/6 


5 valve superhet radio. 2-tone 
Positions for gram., 


A.C. only Ins 


and 
8/6 


P.u 
carr 


T.V. AERIALS. 23/6 
For all |.T.A Somes 
ments. P. 2/6 
AERIALS. cies 
6.8.C. indoor type 
12ft. co-ax. cable fitted 
T.V. ABRIALS. 7/9 
For ali channels. Complete with co-ax. cable 
For use indoors or in the loft. Postage |/3 
CO-AX CABLE. éd. YD. 
Good quality. Curt to any lengeh 
on 20 yds. 
T.V. MASKS. 
1Tin. Brand new 
and blue. Post 2/- 
T.V. MASKS. 14/9 
2lin. as above. Post 2/- 
Tv.V. MASKS. 1/9 
in. round. Soiled 
T.V. MASKS. 7/9 
(Jin. Brand new. Grey plastic 
INSULATING TAPE. 1/6 
= din. tape in sealed metal conminer. 


* 


Outdoor or | 3 ele- 


Folded dipole with 
Post 1/9 


1/6 postage 


10/9 
Latest pastel shades pink 


P&P. 16 


P. & P. 2/- 


REPLACEMENT 
RE-BUILT TV TUBES 


£8-10-0 


CASH PRICE 


| OR Yours for 8/6 
initial payment 
(plus carr. and Ins.) 
and 19 weekly pay- 
ments of 8/6 
12 months full guarantee 
All sizes except {0in Completely re-built gun 
assembly new cathode heaters, etc., giving the high 
standard required for long picture life, quality and 
value. Carr. and Ins. 15/6 
EXPRESS DESPATCH SERVICE 
Please ‘phone to confirm tube in stock. Send 
Telegraph Money Order. Tube despatched passen- 
ger train same day. This service only available with 
remittance by a Telegraph Money Order and cash 
sales—not terms 


| FAMILY RADIO. 99/6 

| 5 valve (octal) superhet. A.C. 3 waveband 
and gram. position 4 controls Modern 
attractive cabinet size 154 x 18 x !O}in. in 
cream and brown. Carr. and Ins 8/6 


ELECTRIC CONVECTOR HEATER. 99/6 
illuminated grille. Bronze finish. A.C./D.C. 
Size 26 x 18 x 7hin. deep. ins. carr. 10/6. 
RECTIFIERS. 2/9 

| 250 v. 100 m.a. Full or half wave. Salvage 
guaranteed Why hunt for those obsolete 


rectifier valves when you can cheaply replace 
with a modern selenium rectifier. P. & P. 1/3 


| DUKE & CO 


TERMS AVAILABLE 
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TIME FLIES—BE PREPARED FOR XMAS! 


R.P.6. 29/6 


Elegant cabinet, cloth 
covered in grey or red 
with sunken control 
panel and speaker fret. 
Size 13 x 17 x 8in. 
deep. Takes a B.S.R. 
Monarch 4-speed Auto- 
changer; 7 x 4in. ellip- 
tical speaker and most 
of che modern portable 
amplifiers. Carr. & Ins. 
4/6 


A beautifully styled 
cabinet. Made by 
a famous manu- 
facturer. In polka 

cloth with 


in. deep. Will cake 
a B.S.R. Monarch 
4-speed Auto- 
changer and 7 x 
4in. elliptical 
speaker and most 
of the modern 
portable ampli- 
fiers. Carr. & ins. 
4/6 


AMPLIFIERS 


12 Months 
Guarantee 


PORTABLE AMPLIFIER MK. D.I. 59/6 
Brand new. Latest design with printed circuit. 
Dimensions 7 x 2} x Sin. A.C. only. Mains 
isolated 2-3 watts output incorporating 
ELS4 as hi igh gain output valve. Volume and 
tone controls. Knobs 2/6 extra. P. & P. 3/6. 


PORTABLE AMPLIFIER MK. D.2. 79/6 
Printed circuit. Latest design Dimensions 
7 x 2¢ x Sin. A.C. only. Mains isolated 3-4 
watts output. Incorporating che latest ECL82 
triode pentode output valve giving higher 
undistorted output. Volume and tone controls. 
Knobs 2/6 extra. P. & P. 3/6 


PORTASLE AMPLIFIER MK. D.3. 89/6 
De luxe model. Printed circuit. Latest design. 
Dimensions 7 x 2} x Sin. A.C. only. Mains 
isolated 3-4 watts output. Incorporating the 
latest ECL&2 triode pentode output valve 
giving higher undistorted output. Volume, 
treble and bass control. P. & P. 3/6. 


PORTABLE AMPLIFIER MK. D4. 49/6 
Brand new ByT famous 
manufacturer. Especially 
built for portable record 
players. Dimensions 44 x 
ix (4in AC. only. 
2 valves:— ELS4 as high 
gain output valve; Ez80 
as rectifier. Volume and 

Knobs 2/6 extra. P. & P. 3/6. 


PORTABLE AMPLIFIER MK. 0.5. 39/6 
Simple circuit employing ECL8O triode pentode 
output valve giving 2-3 watts output. A.C. 
only Mains isolated Single control for 
volume and on/off switch with knob. P. & P. 3/6. 


STEREOPHONIC 
AMPLIFIER 


12 months guarantee. 
Beautifully made for portable ereophonic 
record pisyers. Latest design gr rinted 
circuit. Dimensions 3 x 5} x 9}in. only. 
Mains isolated Twin amplifiers a 
giving 3-4 watts output. Incorporating ECLE2 
triode pentode vaive. Full tone, volume and 
balance controls. Complete and ready to fit. 
Knobs 3/6 per set extra. P. & P. 3/6. 


tone controls 


£7.19.6 


RECORD PLAYER CABINETS 


R.P.4. 79/6 


Stylish cabinet by 

famous manufac- 

turer. Cloth covered 

in contrasting 

colours (red and 

grey). Grilled front 

controls panel. Size 

15 x 19 x hin. deep. 

Beautifully made—a cabinet er can 
really proud of. Takes 4 B.S.R cme 
changer, 64in. round or 4in. elliptical 
speaker. Room for any quotihier of your own 
choice. Carr. and ins. 4/6. 


R.P.3. 
69 6 


A delightful looking 
cabinet 143 x 172 x 
Blin. in two-tone 
leatherette will 
take a B.S.R. Mon- 
arch 4-speed auto- 
changer and 6}in. 
round speaker. Carr. 
& Ins. 4/6. 


R.P.7. 19/6 
Smart cabinet. 
Size 144 =x 124 x 
6tin. deep. Various 
2-tone colour 
schemes with 
white handle and 
piping Takes 

y T.U.9. B.S.R. single 
player unit, 7 x 4in. 
elliptical speaker 
and amplifier D.! 
or D2 Carr. & 
ins. 4/6. 


World’s Finest Autochangers:— 
U.A.8. B.S.R. MONARCH 


4-SPEED AUTOCHANGER 
£6-19-6 


Incorporating auto 

and manual con- 

trol complete with turnover crystal p.u. and 
sapphire stylus. 


COLLARO CONQUEST 4SPEED 
AUTOCHANGER 46/19/6 


U.A.12. Latest B.5.R. Monarch “eo 
CIID eshecesasnieniesttsatonsequaeseens a 


COLLARO CONQUEST STEREO 
AUTOCHANGER 


T.U.9. B.S.R. +SPEED SINGLE 
PLAYER . 


P. & P. on above 5/6 


B.8.R. FUL-PI Crystal turnover 
cartridges. 19/6. 

Brand new. including sapphire needies for 

LP. and Standard, giving fullest range and 

finest tone obtainable for any player. Can be 

fitted to all standard pick-up arms. P. & P. 9d. 


MOTOR BOARDS. 2/6. 
For 4-epeed sutochangers. P. & P. 1/3. 


IDEAL FOR STEREOPHONIC 
SOUND! 


EXTENSION F 
SPEAKERS 19, 3 


Polished oak cabinet of 

attractive appearance. Fit- 

ted with Bin. P.M. spesker W.B. or Geodmans 
of the highest quality. Standard matching 
to any receiver (2-5 ohms). Switch and flex 
included. ins. carr. 

Bin. P.M. Speakers 

With ©.P. transformer fitted... 

é}in. P.M. Speakers 


7 x 4in. Elliptical speakers 
Wxdtjin. , 


BAKELITE CABINETS 5/9 


Brand new. Colour brown. 
Attractive design. Size 
12 x 7 x Stin. ideal for 
small receivers, 


con- 
verters etc. P. & P. 3/9. 


PHOTOGRAPHIO SLIDE'OASE 
17 


ng aie) 
deen, oi hela vibes 


ensue, tan Gane rar. 2/6. 
STURDY OASE. 12/6 


ed as a record carrying case to hold 18 seven-inch 
long playing records. P. & P. 2/6. 


A “‘must”’ for the bulld-your-own tape 
recerder enthusiast :— 


TAPE REOORDER CABINETS. 19/6 


Suitable for 
the Truvox 
Tape Record- 
ing Deck. Less 
frone cast 
speaker panel. 
Size 13) x 15 

x Bin. deep. 
Detachable lid 
with compart- 
ment for spare 
tape. Covered 
macerial, P. & P. 4 


STEREOPHONIC CABINET. 99/6 
Continental style cabinet inciudin a clip 
on speaker cabinet. 15§ . ke] x deep 
Takes AR. quanchetiaer. 
Printed circuit amplifier. . Bin. speakers. 
Carr. & Ins. 12/6. 


We have in stock many 


(Dept. 0.10), 621/3 ROMFORD RD., 
r PARK, £.12 

Tel.: LF 6001/3 

CATALOGUE FREE UPON REQUEST } 
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Fee ee ee 
Connecting Wire 


WIRELESS WORLD 


r) ti ne ie ae a on ee i 
ing a Solder Gun 


B 
: 


: 
ES 
i 
E 
2 
Fi 
“ 
: 
; 
; 
J 
i 
J 
4 
: 
| 
: 
" 


Oe Ee ae ae | 


a 


oe toe or ie Boe ue | 


and insurance 26 
ai 


plas a post. The rest 
will have in your own “ } 
the article concerne: giv en ‘free wt 


Suppressor Condencer 


Stor your 


CxaEy OT” ini rot 
Be wid ) spas te 


with your or your neighbours 
Lelevidion Simple instruct 
1/6 each. 12/- dozen 
Medresco Hearing Aid 

As supplied by 

Nationa! Health, 

completely over 

hauled and in 

g00d working 

orier with six 

month's guaran 


Complete 
earphone 
new ear 
but not 
teries, these can 
be supplied as an 


Ges 
extra for 6- 


ber set 
astructions showing 
available 


pocket radio 


convert to 
requesied 


how to 
tree if 


** Dim and Full” Switch 
Particularly usefu 

photofived lamps wh 

short life at full brillian 

switch has three >» 
position pute twe 
half brilliance for 
second position is of 
podition full bri r 
tion ahote 

night lights, 

26 each 


ations 

lamps in series at 

setting up, the 
und the third 


ineluded. 


Avo Prodclips 
The advantage 


by pressing the 
trigger at the 

side they becom 

be left in cireuit 
when servicing. Price 


Tube Tester and 
Re-Activator 


Wecan * apply oli the 


but aleo 
complete 
£3, plu» 


will re- 
with full 
2/6 post and ina 


RIISS for Spares 


These are less valves a 
ably Omnpi tte blea sia Toe 


84 depending o: i 


Don’t Stumble in 1 the Dark 


otherwise reason 
pric es £2 t 


Carriage 


out 
calie twe 


2+ wa 
biecks. Full inst: 


Sota prises 0 yards multi-core 
witches, two woud 


uctions, 0/§ cach, post 


£100 WORTH OF EQUIPMENT 


nena 


19/6 


mits selected fre 


held 


Hart 


bargair 


10/- carriage 


196. 


» MARK I 


attery 


rigina! 


£20 each 


elevisor 
57/6, plus 


rinig 


ir rohase fig 


Dulci AM/FM Radiogram Chassis 


AM/FM I 


» thie hi-fl 4 wat 
Pr £19/176 
20 fortnightly pay 
Hi-fi Model 
£2 1616 « éo wn an 
payments 
res include 


wnrance for 12 


FOUR ITEMS FOR PRICE OF ONE 


Offered at 


SUPER SENSITIVE (2,000 OP.V.) 


ranges inc 
tiare 


MULTIMETER 
ning DA volta t y As 
6 to 500 ohn nes 


ona, 32 6 


KIT 

its to I 

arte, ime 
ai 


wo 


ading 


brat 


neta! 


5 sonle 


SUBS 88 8. Bk. 88 Oa Bye 


FOR ADDRESSES SEE NEXT PAGE 


\ 


PVC 


or four coils 


covered in 100ft. colle—2/9 a coi 
lifferent colours, ]Q/-, post 


W.D. Circuit Details 
Diagrams and other information extracted 
from official manuals. 1/6 per copy 
12 for 15/-. 
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free 


R.109 
HRO Receiver 


Indicator 62A 
Indicator A.8.B.3 
Indicator 62 
Indicator 6K 
unit 24 
Transmitter T 11h4 unit 25 
Fifty-eight waiki unit 26 
talkie ..F. unit 27 
= rency meter lems se 
221 Demobbed valves 


Cabinet Snip 


This 
contro! 
special snip 
insurance vin. x 

it is nicely covered in -tone LCI 


fine cabinet 
knobe is s r 
price of post and 
4in. and 
fabric 
——_. 
I Racking 

f Equipment 

STANDARD POST 

OFFICE OPEN RACK 
aft high and 19in 
wide, heavy 


Holes 


steel con 


truction irilled 
Tin 
Price £3/15/-, 


Similar rack 


' tapped at 


spacings 


plus carr 


at the drilled 


Rectifier Bargains 
eeanieitiaianiaian 


Selenium rectifier 
half-wave, easily 
multiple type 
Price 8 3. 

36 volt 9 amp. 


type 
rebuilt 


mm 
plus 1/6 post. Type 13, 
easily rebuilt into ax full 
wave charger rectifiers euitable for 6 or 
12 volt batteries at 3 ampe., contains 24 
4 a. disca. Real bargain at 19/6, plus 
i/6 

- tag 14 240 V. § amp.. 7/6 


2 SO eee 


Ocroper, 1959 


CABINET 
SNIP 


hxtremely well made portable amplifier 
ase finished in two-tone and very modern 
a ap nce Large enough for stereo 
utit with tape deck or sutechanger 
Snip price 50/6, piue 3/4 carriage and in 
surance 


Speaker Bargain 


| 


Yin. Hi-f ty loudspeaker High flux 
Permanent agnet type with standard 3 
yam speech coil. Will handle up to 12 watts 
Brand new by famous maker. Price 32/6, 
plus 3/6 post and insurance 


ig Hy Potentionsters 


Single 


100K, 250K., 1 meg., 2 meg 
3- each—vaives available 

100K. + 100K... § meg. + + 
+ 2 meg 


T.V. 


(K) sheets 


Service Sheets 
covering most popular post 
elevisors by leading makers 

Pye, et 22 post tree 
PURCHASERS OF 
' PLEASE NOTE 
at PPLY SHEETS Nos. 100-200 1, 
150-200. 10/- 


Hi-Fi Snip 
infinite Wali Baffle 


Nicely 
veneered 


picture 
Takes 
floor space. Gives 
really fantastic 
resuite with only 


insurance 3/6 


Stereo Outfit 


Stereo Amplifier vatfit comprising 
7 watt twin channel! amplifier for A‘ 
and two 
veneered 
Whole 
really terrific reproduction and amaaing 
D effects. £14 complete pius carriage 
and insurance. Or £] down and 30 


fortnightly payments of 10 - 


Assure your future 


4 a quod instrument has bee 
ing point in many a famous career, You can own the 
latest Pullin Series 100 Test Set which ts undoubtedly 
a most useful instrument by a firm long famous 
for fine instruments redesigned 

square movement with diacon 
makes for a brighter 
scale length and wider 
test eet ts inciuded 
and crocodile 


The ownership » the turn 


entirely 
plastic 
readable 
of vision 
combined test prods 
a stand for inclining the 
meter at the best reading positions 
Volta 0-10, 0-25, 0-104 py" 1-500, 0-1 000 

At Ourrent 0-100 mA Current 0-‘ 

0-100, 6-500 mA Resistance 

All at 10,000 ohms per volte 

212/7'6 or £1/4)- deposit and 26 fortnightly 
payments of 10/-, non callers add 5/- carr. and 
(psurance 
PREE GIFT. Ali purchasers of the above items 
this month will receive Range Extender ecale and 
data which add. capacity 2pF—imFd., in tw 
ranges. Inductance 6-100 henrya, ete etc 


Virtually a Transcription Unit 
Philips AG2009 Record Player 


The Philips AG2009 

Player, a modestly 

4 speed unit with 

utetanding features 

for the enthusiast 

assembling his own 

ment or modernising s 

installation The 
arm is wired for stere< 

Philips stereo head 

able as an optional 

Eddy Current Brake gives 

+2% fine adjustment on all 

four speeds 

Continuously variable pick 

playing weight 2 

Supplied with Philipe Hi-P 

eryetal head type AG3019 

for microgroove and 78 r.p.m 

Prequency response 36-15.000 c'« 

Auto-stop and automatic release of idler whee 
Pick-up lifting and lowering device 
Individually balanced heavy turntable 

Wow and rumbie of a low order 

Muting switch fitted 

Can be ased with any amplifier or radi 

Mains voltage range: 110-127 v. and 200-240 ».. A. 
Complete with monaural pick 7. £10/10- or £1 
rayments of 10/- carriage etc 


angle 
a pair o 


clipe also 


NOTE. All H.P. prices now include 12 months 
Insurance against accidental damage, loss, etc. 


Cabinet for Hi-Fi 
Speaker System 


Acoustically deaigned has» retle 
by W.B.-“RTENTORIAN 
or 20/- deposit and 19 w 
10- 


Call 


Choice of several otb 


or write for list Add 5& 


Dulci DPAIO Amplifier 


Made by the Dulci Company. It ie 
laboratory designed and is of the 
highest fidelity, has superb repro- 
duction and complete freedom 
from hum, high output sensitivity, 
10-watt output and ample feed- 
back all combined to give a truly 
linear output Uses all-glass 
miniature valves, including 
ELS4s in push-pull. Price £1219 
or 25/- down and 2 fortnightly 
payments of 10/- 

Carr. & Ire. 66 


Unique Opportunity to build Fine Transistor Set 


Constructor’s parcel: to build Pocket 6 
Transistor Set as currently being sold at 
@17/17)- Parce! comprises motifed two- 
tone cabinet as illustrated, tuning dial, two 
qang tuning condenser. combined bakelite 
chassia/printed circuit and easy-to-follow 
cireuit. Costing value 57'6—offered while 
supplies last at only 29/6, plue 2/6 post 
Suitable for your own circuit or to build 
original circuit. All parte available at highly 
competitive prices. Du miss thie tremen 
dous bargain. 
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1960 All Mains Amplifier 


Undoubted 
amplifiers 


nest value obtainatir 
powerful three vaive circuit 
ideal for parties, ete Complete 
with mains transformers, volume 
and tone tro but ~» chassis, speaker 
and cabinet only 20/6 plus 2/4 post 
and ina free with parte or available 
eparately 


Beginner's Superhet 


As supplied t 
many 
and colleges 
A simple 
basic superhet 


dances 


valves 


arhouols 


which can 
progressively 
extended 
students 
meta 
transformers, ete 
superhet except speaker 
post and insurance 


ney 


A.C. Dc. Multimeter Kit 


components 
rectifier 


500. Ohms 0-50,000 
with internal bat 
teries 1) ,000 with 
externa batteries 
Measures A.CIDA 
volte D.C. current 
and ohme All the 
essential parts includ 
case noving coll 
reniators for 
switches 
structions 


meter, 
shunts, range 
calibrated scale 

19.6, plus 


nevrance 


vs, ¥eee* Ay y 


oR 


The Skysearcher 

1960 Version uses Mains Transformers 
Thiet ie a three waive receiver kit using modern 
eireuitry Ideal as a second set for the 

workshop, etc. All parts including 
nains transformer valves resistors, 
ete but not cabinet 
29/6, plus 


with parte or availible 


bed room 
colle 
chassis or speake 
poet an’! ina. 34 Data free 
separately 1/4 


Band I!!l Converters 


tuner contrast control condensers 
and resistors. (Metal case available as an 
extra). Price only 19/6, plus 2/4 post and 
imeurance Duta free with parte or availalsir 
separately 6 
Please send two more kits, the one vou sent 
last week is ih) t) 
We receive this sort of letter every day of the 
week, so if you have hesitated because you 
thought our kite foo cheap vou need heatate 
po longer 


If ordering by post, address your order to the Company nearest to you. 


Electronics (Manor Park) Ltd. 
$20, High Street North, 
Manor Park, E.12, 


Electronics (Ruislip) Ltd. 
42-46, Windmill Hill, 
Ruislip, Middx. 
Phone: RUISLIP 5780 
Half day, Wednesday. 


Electronics (Croydon) 

266, London Road, 
Croydon. 

Phone: CRO 6558 

Halt day, Wednesday 


Ltd 


Electronics (Finsbury 
Park) Ltd., 
_ Stroud Green Rd., 
one Ak Park, NA 
Pree A Chway 1049, 
Half day, Thursday 
TT ee eS 


EL C/G 8) 2 FT LDF eee npc_ewrnrerasrr ions ne 


MURS 2 eb 8 2 sla eee 


if Bee 8 eis is 


eis es 2) Bs 


7 
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30-0. 30 a 

20 Volts 

40 Ve at 

BOO V« 1 
cross POINTER METERS. : 
neeee rene. 50 F.S.D 
rontgens 
MICROAMMETER 250 } 


for valv 


Sp. 3 


17009 

10g } 15 
1H00 ¢ 76 
17000 176 
SWITCHES. 

16 ea 12- 


RACKS. | POST OFFICE STANDARD 
tr 

he Vy ang 

ROTARY CONVERTE RS 

watt Sars fitt 
» for tele 


mounting bracket, £5, 10,- 
mounting bracket 85/10/-, « cart 


Wilki: IMNSONMS* 


METERS GUARANTEED 

F.8.D. Size Type Price 
50 Micr« M 70 
100 Micre 70 
500 Micr 25 
500 Mics 


CATHODE RAY TUBES. 1, 25 \ 35/-, 5BP1 65). Post 3 
TRANSMITTER TUBE. 70 
TEST PRODS. | ils. 8/6. Post 6d 
ONE POLE PLUG AND SOCKET ' slag 
6 pr. 18/-. | 

RELAYS P.O. TYPE 3000. 


Built to your own 
specification 


Keen Prices 
Quick Delivery 


Contacts up to 


8-Changeover 


MINIATURE RELAYS 


£10, 1 
St ech mt 1€Xx I chps if 
D.C. side. 10/- CONVERTORS ONLY. \ 24 
£810 -. Cx 
—— f t 
4468. 
NIFE BATTERY. 5 amy 
nected. Al) £7 10 
LOUDSPEAKERS. 156 5( 
cone 2m. 15 wa 15 s £7196 6. | 
10in. portable 3 50)-, 
JACK PLUGS. ( 
cover, 2 conta 8/6, po “ %£ = 
SOCKETS. One bok 3/6. | 
vaeuaruens pLuas TYPE 201 - 3/- pos 
VARIAG TRANSFORMER. I 
able 0-230 vol rt v4 
er £15. 
— TERMINAL ‘BLOCKS 4- x of 
) for 18/- 6 - ») for 22/6 t ie 
AIR BLOWER. ‘ f \ 
£25 
XPELAIR | EXTRACTION FANS 190/-. 
HEADPH 10/6 pr., pos 
WEADPHONES. Hag 126 post 1/6 
HEADPHONES. 176 pos 
LOUDHAILERS RE- ENTRANT TYPE 5 veter wit! 
mounting bracket £6/10/0, car 8 liameter wit! 


g by 12in. dia 


with 


BATTERIES. Portable I 


Rota ( 


50/-, j 
OSCILLOSCOPE. | 43 
24, \ ( I t N 


MOTORS ‘ I 
MOTORS |: ts I 


MOTORS. 12 volts D.C. | 
SYNCHRONOUS MOTOR. 
25 
SYNCHRONOUS MOTOR. 


RESISTORS EX STOCK 


CU 


MAP READING LAMPS, 
: L RS f 


ROOM THERMOSTAT. \ 


Idea ‘ 
THERMOSTAT. For frost 
SiMMERSTAT BY SUNVIC 


200; 250 volts =, post 2 


CRO 0879 


, y Conver 
UNI-PIVOT GALVANOMETER 


“ for laborat £10, 
FLIGHT TO GROUND SWITCHES 


IN QUANTITY WIRE 
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE. 


ELECTRO-MAGNETIC 
UNTE 


x .} 


THERMOSTAT SATCHWELL, 


9 
A.I 


‘0 
ates UP TO 9999 


VQ 


A LARGE AND COMPREHENSIVE STOCK OF 


WIRELESS AND ELECTRONIC COMPONENTS 
TELEPHONES 


TELEPHONE SET TYPE “A” Ring 


a yon Free 


10 AMP BATTERY CHARGER 


HERE 18 YOUR CHANCE TO PURCHASE A BRAND 
NEW UNIT WORTH 840! 
PRICE 


MAINS MOTORS. « ipa 55/-, post 3 
GEARED MOTOR fo: " 4 volts A.C./D 
4/8 m., 36/- t, 2/¢ 
GEARED MOTOR 2” A £10, cael 
ae TRANSFORMER Wy RECTIFIER t Giving a 
x0) © 27/6 «a ost 2/6 
SELENIUM METAL RECTIFIERS. 
Charging Rectifiers Full Wave Bridge 
12 \ An 86 ea 4 A 13/- ea 
Amps 13/6 ea 4\ A 94/— ea 
s}Amps 16/6 ea 24 \ aA 28 /- ea 
! 4Amps 20 ‘ 24 Volts 4A 36/- each 
I nts for quantities of t 
MAINS TRANSFORMERS : 
12 Volts! Amp 12/6 s4AmpsMT5 26/-¢ 
12 \ Amps 26 r109 12 Volts 4 A 107 29/6 ea 
12 Volts 2.5 Amps 22 MTS! 24 Volts 3 Am 26/— eac 


VEEDER- ROOT MAGNETIC COUNTER. Gener il y 
t 48 v 
N 1A\ IGATOR*: S ¢ ART MAG NI- 


al 


Groans 


L. WILKINSON (CROYDON) LTD. 


ad LANSDOWNE RD. CROYDON SURREY 


Easy to Fix 


ways 


FOR "t SPECIAL 


lv. dang 


it 10 nps 


swi 
» 24 
h 0/12 amr 


les 6 t 


neter 


WOUND, HIGH 


Type 16A 


It DA =, post 2/6 
ng switch 12in long 
A.C. /D.C. 15 amps 


75 deg. Fahr., 250 . 


I ff at 49 deg. I 


WILCO CROYDON 


OCTOBER, 


BENEFIT FROM WHOLESALE BUYING ! 


1959 


WIRELESS WorRLD 


GET EQUIPMENT THAT'S 


161 
IN TIP-TOP 


CONDITION. GET IT FROM IRONGATE — ENGLAND’S LEADING EQUIPMENT ‘WHOLESALERS 


——_____—__—_—_— 
WORLD FAMOUS 


TELEPHONES “‘F” Type | 


IN ATTRACTIVE | 
CASE | 


The best portable 
telephone ever 
made. With a range 
of up to 
Smilesis 
ideal for 
FACTORIES, BUILDING SITES, 
FARMS, CIVIL ENGINEERING 
PROJECTS, OUTSIDE BROAD- 
CAST UNITS AND OFFICES 
2 perfect sets in individual carrying 
cases, complete with long life 
batteries, bells, magneto and 
100ft. telephone cable. 


£7.10.0 per pair. Carr. 9/6. 


Tele ‘‘F’’ High Power as above, but com- 
plete with amplifier,£6/10/-each. Carr. 12/6 


DON Mk. V TELEPHONES. Few re- 
maining, complete with 1[00ft. telephone 
cable €5/11/- per pr. Carr. (G.B.) 9/6 


D3 STRANDED TELEPHONE CABLE, 
NEW. Mile drum 85/-. Carr. 17/6 


ENGLAND'S LARGEST STOCKS OF 
TELEPHONE EQUIPMENT 


VARIAC TRANSFORMERS 


Brand New 


OUTPUT (2KVA) Completely Variable 0 to 
270 volts. 9 amps 


| INPUT 230 Volirs, 50/60 


| 


} 
| 
| 


A SHROUDED FULLY VARIABLE TRANSFORMER 
FOR BENCH OR PANEL MOUNTING 
SIZE:—Approximately 8) Cube 
WEIGHT: sh wees ximately 30 Ib 
PRICE:-RIDICULOUS, ONLY £15.0.0 


Plus 12/6 carr supplied and boxed new 


CONSTANT VOLTAGE | 


TRANSFORMERS 
FERRANTI 7}- KVA MOVING COIL 
Stabilize tput voltage in the range 200-250 v 


ted output voltage is 


+ ; at all loads 0 t 80/37) ampe 
when th PI age is varying over the range 
4.8 
@ Fr y sated 45-55 and 54-66 c/s 
@ Ex t ty xt wave-form 
@ Can be used as &@ Variable transformer 
@ Unu ( I with spares and instruction 

k at a fre the normal cost, only @ 


ROTARY CONVERTORS. 12v. O.C, 
input. 230 vole A.C. 150 watts, 50 cycles 
output Housed in wooden case and fitted 
with voltage contro! slider resistance, 
switch, plugs and A.C. mains voltage output 
check meter. Supplied in perfect condition, 


individually cesced, £9/19/6 each. P. & P. 10/-. 


HEAVY DUTY 
L.T. SUPPLY UNIT by src 


Normal cost over £100 
Essential equipment for Electronic Engineer- | 


ing, research laboratories 
Guaranteed for 20 amps 
Output: D.C. Variable up to 20 amps. and 
24V or trickle charge 125/350 
700 ampere hours 
A.C. 100/260 volts 
2 16 x 24 x 32in. high 
Available in Grey Cabinet 


£22-10-0 


(Circ. diags. and instru. loaned for 10/- deposit) 


schools etc 


45/65 cycles 


ex-Warehouse 


MINIATURE RELAYS 
SIEMEN'S 

High Speed Coated one platinum we 4 
+ a 


. bb bb A ed 


each 


Vibrators | alloy (new and boxed 48 
Headphones DLRI (pairs) Per 

Earpieces. Balanced armature ITB : 

sound powered 4 Mi 
Earpieces, Low resistance 50/13466 . 30 
Microphones —10 12570 with ewitch 30 tity 
G. 4 0 Seaehenee. a signalling 

eal for inte 65/- each 

ROTAR Y TRANSFORMERS LT 12/24 v.--O/P 
265 ¥ 0 mA or 500 v. 26mA (made by Deleo) 27'6 


GUARANTEED METERS 
(New & Boxed) 

M/C. 2in. flush cir 
le Rotagens 

500 Micro amp. M/C 2hir 


square. Scale 6-15/0-600 ¥ 


49 6 cach 
22/6 each 


flush 


5 Milliamp. M“. 2in 
0-20 amp 


flush Scale 


Vee eT TUT eee eee ewww wwwe www www 


2/6 each 


MICRO switc HES 
BURGESS 


MK. 4 BR. METAL BODY 
UNIVERSAL CONTACT ) 
A.M. Rel. 5C/4098 
Compare this remarkable almost 
half-price offer 


(min. quantity) £25 per 100 . 


be. 
SVU Ve wee vw wee eee eee 


EXPLODER Mk. I! | 


oni hhh tA tHe AHnina ttn... 4 eee eee 


444 te te tn tn tn tn te te te te te te tn te ee ee ee te ee ee ee 440434 
— bh A td 


we'e eee eee ee eT eee wuewevwvevvvwvY 
° 


For detonati 
explosive 
charges. 

A must for 
mining, 
demolition, 
road build- 
ing and 
construc- 
tion opera- 
tions. May also 
be adapted as 
photo-flash gen- 


(Usual price |7gns.) 


erator giving |,800 volts Our price 
O.C. across o/p. terminals 8} GNS. each 
In Hide leather case P.& P. S/- 


| EX-GOVT. PUBLIC | 
| ADDRESS SYSTEM 


Complete 
amplifier 
Speakers, 
phones, 
phones and all 
spares packed in 
wooden cases. 6 
or 12 volt D.C., 
handling capacity 
8 watts, ideal for 
cars, boats, fac- 
tories, etc. 

Carr 


£15.15.0 0). 


TRUVOX NEW LOUD HAILERS’ 
ae HY 740. Handling capacity 8 watts’ 
18/6. P. & P. 3/6. Or 3S/- per pair. P. & P.7/- 


with 
unit, 4 
micro- 
head- 


AERIAL 
MASTS 


\ IMPROVED TYPE 50 MK It 
| 36 ft. HIGH 


Kite comprise--6 2) in. dia 
Tubular Steel Sections of 6ft 


length, top-section and base, 
Pickets, Guys and Fittings. 
YOU can purchase this 


normally expensive MAST 

for a fraction of ite cost 

\ Please add #1 for (retarn- 

able) wooden carrying case 

The MAST is particu- 

larly suitable to take 

aerials for Tx., Rx., 

P.M. and T.V. (cepect- 

ally COMMERCIAL) 

and has many other uses. 

J \ Extra 6ft. sections can be 

supplied at 17/6 per section 
Carr 


£8.10.0 only {35 


U.S.A. Type 45ft. TELECOM. AERIAL 
MAST. (7 sections, 6ft. Bin. x 2jin., guys, 
etc.) This entirely complete set in carrying 
case 124 Gns. Carr. 17/6. Or 2 sets for €25. 
Carr. extra. British Manufacture only. 


ARMY TYPE 32ft. MASTS similar to above 
but 10 tin. screw-sections, suitable for 
permanent lightweight installation. Kit in 
canvas bag, 10 ~ Carriage 12/6. | 


TELEPRINTER EQUIPMENT 


CREED-TELEPRINTER 7B Reperf. 
Type 7TR/3 


Reperforators, Auto Transmitters, 80 + 80 
Rectifier Units for Computor manufacturers. 


U.S.A. R-OB/APN-4 
Radio Receivers. 


First class for con- 
version, origh 
designed for B.D 
Valve line-up: 1-68 
N7OT, 468K70T, 
1-48A7TOT,1-VRI 
-30, 1-51 40, 1-6H6- 
GT, 1-68L70T,3-6B40, 


2-879/2-2, 1-68J7GT P.@ P. 12/6 
Chassis size 20 x 9 « Llin. Weight 96ib. Brand new 
> Z ’ 


P J 5 . , te.) 
far exceeds this remarkable low price. Buy now. Only 150 
adie 


seta avet 


-------c- 


THE IRONGATE (M.0.) 
2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON, W22. 


co., 


a ae Raa ee 


PAD. 
2231 /2/3 
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BENSON'S BETTER BARGAINS | CONDENSERS 


INDICATORS, type 277, with lin. C.R.T., 4/VR91, 2/VR92, 37/6 


(p.p. 3/6) Ty pe 101, with VCR530 (6}in. Blue, magnetic. Octal | ARSS FILTER PACK. 3 x 4 mfd., 500 v. (new) 25/- each. PP. 2/6 
base), and 2/EB91, S/EF91, 2/R10; new cond. 30/-, (Post 3/6 | | BLOCK PAPER CONDENSERS cach 2 mfd., 1.5 kv. whg., 4/6 each 
Type 1, with VCRX263, 2/EFS2, 5/6J6, 1/6V6, I/EY51, 2/EB91 0.25 mfd., 2 kv. wkg., 2/6 each. } 3 mfd., 400 v. AC. wkg., B/- each. 4 
3/EF91; combines RF FHT Generator and 28 kc/s. xtal, 48/-. mfd., 400 v. wkg., 2/6 each. 1 mfd mfd., 600 v. wkg., 5/- each, 4 mfd., 
(Rail 7/6). Type 97 with VCR517, 10 valves, 30/-. (Rail 7/6 2 kv. wkg., 3/6 each, 2 mfd. 600 ¥ po wk. le a flee mg?! 
HEADPHONES, CLR, with carbon breast-mic., 10/6. CR100 Noise wks. 4/- cach. 3 mid, 400 v. whe, , SOS~ + nh. 60 mid, 300 
~ 4/- each 4 mfd., 400 v. wkg., 4/6 wkg., 12/6 eac! mid., volte 

limiter assemblies, with valve, 3/6; BC434A ntrol boxes, 7/6. cm, 4 Ok. 1 be. whe. SI cock A.C. 99:6 cach. P.P. 3/6 
NEW M.C. METERS, Siin. round flush, 50uA 6 mfd., 400 v. wkg., 5/@ each. 8 VISCONOL TYPES, 10 mfd., 3kv. wkg 
1 mA., 66/-; 2 -_ (rectified), 45/-. ‘ey nfd., 1,200 v. wkg., 11/6 each. 0.1 25/- each. 10 mfd., 1.5 kv., 15/- each. 
200 mA., 300mA., each, 8/6. : mfd. 4 kv. wkg 4/6 cach. 0.5 mfd, | §mfd..1 kv., 12/6 each. 8 mfd., 25 ky 
300 v. A.C. hin 16/-. Cross-ove eedie type 2x1 mA 6. 5 kv. wkg. 7/6 each 6.5 mfd., 2 kv — 22/6 each, 2 mid. 1 kv. whky., 8/- 3 
2in. square, 150 A.-0-150-A a Sg pape "on a 
Mallory G634C 12 v. 4-pin 5 od condition GRABAN nA MOTORS. 115 vets AC. 80 Lee EP m , 
with handbook, 87/10/- (Rail 10 lation or Driver RED MOTORS. See ae SY ee ~ variable spec: 

: ; box 0-166 R.P.M. (as new). £8/10/- cach. Transformers to operate this unit 
Trans., either 7/6. CONVERTERS 24 v. D.C. to 50 v S5- 

’ nf 35/- each. Carr. 10/- 

A.C. 4 A., 40/- (rail 7/6). MORSE TRAINER SET with buzzer and AMERICAN L.T. TRANSFORMERS. Potted type, finished in biack crackie and very 
key wired for 44 v. battery, 8/6. DRIVES: slow-motion Admiralty conservatively rated. (1) 230 v. input, 3x5 volte CT., at 3 amps. each and 4 volts 
200: 1 ratio, scaled 0-100, 6/6. R1155 " M. “N” type, new, 10/6. at 3 amps. output, 18/6 —_ (2) 230 + now 8 x 6.3 atte OF. =e ampe. and a 9 
VIBRAPAK, 6 ¥v DA to 250 v. 60 m wthed cased, 22/6. volte at 3 amps. output, ] each. (3) 230 v input, 2x 6.3 volts at 3 amps., anc 
ie r . ’ 6.3 volte CT., at 3 amps. output, 17/6 each. (4) 230 volte input, 28 volte at 2 amps. 

12 v. to 250 v. 60mA., 18/6 (p.p. 7/6 DYNAMOTORS post 3/6); and 2 volts at 1 amp., 12/6 each. (5) 230 volte input, 3x 6.3 volte at 3 amps. CT., 
12 v. to 250 v 60 m A. and 6.3 v. 2.5 A., 11/6; 6 v. to 250 v. 60 mA., 6.3 volts 3 amp., 226 each. (All these transformers are new and boxed, please 
11/6. Type 2 A. Input 12 v. Outputs 300 v. 240 mA 150 v. 10 mA.. include postage 3/6 each 
6 v. 5 A. filtered, cased, 25/-. TRANSFORMERS, vibrator, input MODULATION TRANSFORMERS 4» used in the BC 640, 40 watts, modulate two 
ll v. output 265 v 19 set type 7/6 ree Kev, covered with Sills, 39/6 each, brand new, boxed, 3/- post. 

} 5/6. CONDENSERS net 5 is (3 4/6. AMERICAN COMPUTERS AN-II-70A. Single parallax. Contains § relays 10 k., 
plug, . » Variable, 55-55-35 pfs gang) ! change-over plat. contacts, 8 relays 300 ohms, 2 change-over ailver contacts (all 
Potentiometers _— ature wirewound, 6( lk or 2k, each relays are onal type), 9x 6V6 amall GT., 3x 6X5 GT., and 2 68N7. Seven emali 
USA RELAYS (Collins type 12 v DPDT- & SPST, ceramic 7/6. 


v. 6 seleyn motors, 10 emai) micro switches. Plus gears, conden 
2 and pots., etc. This unrepeatable bargain £10 each. 


VALVES: CV2160 ESU77) 50 kV. 150 w. Rectifier; GES base, 


" . tted 10 ) PUSE HOLDERS. U.S.A. type, panel mounting, 2/6 each, post 6d. 
28 /;- CHOKES, LF 10H 200 mA., 8/6; Potted 10H 100 mA.. 7/6, SCR. 582 TRANS. REC. 100 158 Me/s., as new, @5 each. P. & P. 13/6 
‘C” 5H 400 mA., 10/6. SWITCHES, U.S.A., DPDT, 1/6. WHEATSTONE BRIDGE. In a beautiful oak case, centre sero galvanometer, 2.5 ma., 
UF. STRIP 373, new with valves, 37/6. Rk f. 26, R.F.27, good cond F.4.D., 4 stud switches 0-10, 0-100, ohms 0-Inf., size 16 x 74 x 6in., 30/- each. Post 3/- 
18/- (p.p. 3/6). METAL RECTIFIERS: 240 v. 100 mA., 4/-; 240 v RE-ENTRANT SPEAKERS. 15 chins 20 watts, good cond. £4 each, postage 12/6 
30 mA., 3/6; 600 v. 30 mA., 6/6; 240 v. 80 mA 6/6; 30 mA 1,000 v., cach. Quotations for six or more 
7/6. VARIOMETERS (19 set), new 18 «. Mic inserts, G.P.O. carbon, TRANSFORMERS 200/250 v. (double wound) 115 ¥., output 60 amp. im steel case 
f with switch etc., £15 each, postage £1. Weight 3 cwt 
2/6. EARPIECES, inserts, t type, 2 hyd VALVEHOLDERS, METERS, scaled 0-600 v. and 0-15 ¥., $00 microamp movement, new, boxed, 18/6 
U.S.A, Octal, doz., 4/-. "POTENTIOMETERS, or 500 k., new, ach (2in. ftush) 
doz. 5/-. ACCUMULATORS, ig x Spin. 7/6. TX. MICROPHONE (Canadian C3). New boxed complete with lead and standard jack 
VAR. CONDENSERS, 3 kV. test; 50 or 100 pf., each. 7/6. MONITOR plug G/-, post 1/- 
Type 56 (2 units-Oseil pe and pow £8/10/- (rail 20/-). PLEASE INCLUDE POSTAGE ON GOODS 
LIST AND ENQUIRIES: S.A.E. plea ferms, C.W.O. Postage TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries 


extra. Immediate despatch 


Callers and Post: W. A. BENSON (WW), 136 Rathbone Road, Ww. MILLS 


Liverpool, 15. SEF 6853 
Callers: SUPERADIO (Whitechapel) LTD., 116 Whitechapel, 3-B TRULOCK ROAD, TOTTENHAM, N.17 
Liverpool, 2. ROY 1130 Phone : Tottenham 9213 & 9330 


SOUTHERN TECHNICAL SUPPLIES| | RADIO TRADERS LTD. 


23 WARDOUR ST.. LONDON W.! (Coventry Street end) 
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS Phone No.: GERrere 3977/8 Grams: “ Redietrede™ 
STOCKISTS OF CARR FASTENER COMPONENTS 


ALL POPULAR 
TYPES 
OF COMPONENTS 


“«* SUPPLIED FROM 
STOCK 


TRANSISTORS: A.F. 7/6 each RF 15S/- each 


TRANSISTOR CONDENSERS. Miniature Ciectrorytic Capacitor. 
32 mfd. 3 v. 25 mfd. 25 v. 25 v. 25 mid. 6 v., 16 mid. 12 v. © mid. 6v.,5 
mfd. 12 v., 2.5 mfd. 25 v., 1.6 mfd. 6 v. | mid. 12 v. All these types oF con- 
densers are 2/6 each SPECIAL DISCOUNTS FOR QUANTITIES 


THREE ASTOUNDING TV TUBE OFFERS 
All brand new in famous makers’ cartons. 

1) I7in. rectangular aluminised 6.3 HTRS .3A current; max anode voltage 
16 kV. Usual price £17.5.0. OUR PRICE £9.19.6. Crating and carr. 15/- 
(2) Ferranti 712/44 and T1!2/54G !2in. magnetic white fluorescence; 4 v 
heater; max. anode 10 kV. As used in many TV receivers Original price 
£17.50. Our price £4.19.6. Crating and carr. 12/6 


rT“ 5-10 amp. ultra linear, 8,000 + tappings 30/- ° P P (3) Ferranti 9in. Tube round white fluorescence, 5 v heater max. anode 
7.168. 5-10 amp. and Osram $12. 6,600 ohm 20 apoing 30/-. P P.2 voltage 7 kV Our price €2.19.6. Crating and carr. 11/6 
7.160. 5-10 amp. LOW loading, 6,000 ohm 28'~ P/F. 4 ny JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8 
ETO Ee pin 4/6 per pair: 12 pin 6/6 per pair. M cover required send 1/6 extra per 
f mp., 2 watt stereo, 5 ven. -. 2 aver 
MAINS TRANSFORMERS (Primaries 200-588-000 0-19 v. © os. 
£55. 6-10 amp. and tuner, 300-0-300 v., 120 & 25a. 6T. 63.258 WANDER PLUGS. Red and biack ... ’ eee GOR 
1° ov 3. 3 agape g7-. Prep PHILIPS TRIMMER TOOLS |1/- each -» doz 10/6 
7,101. Two 5-10 amp. Low loading, 300-0-300 v., 150 mA. 6.9 ¥. 4a. oT. 63 ¥ 4+WAY PUSH-BUTTON UNITS 2/6 each Knobs tor same, 3d. each. 
are ee 250-0-250 v.. 150 mA.. 6.3 v. 48.1 | a, 83/-. PYP 2/9 POINTER KNOBS. Smal! biack with whice line, 7/6 per doz. Small 
7.141. 3 watt, 300-0-300 v., 60 mA 43 ¥., la. eT v., L &, 2Qi-. Py/P. 2)- white with black line 8/- per doz. Both types i spindle. Large price 
£.168. 2 watt stereo 250-0-250v. 80 mA. 6.3¥, Qa. cT., ¢ a., 25ie. P/P. 26 reductions for 1,000 lots and over 
a eee Tene GNeHiETm, Se Gapeeny® Fey Caseye TS at 2-5 CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT. W.I. 
SPECIAL OFFER. 1.44 and 7.55 50-. PP ¢ Ueec o “Rribond P« 


ALL ORDERS FOR LESS THAN @ ADD POSTAGE 


TA. Trans. and Gemens FIR pe coer tifler «le ere 270 volte D.C. We invite ed enquiries for tems not listed. 

100 mA. and 6.3 v. cT. 3a. 32/-. Pius 2/-. P/P Trade Counter open 9 to 6 Monday to Friday 

5? : he ea _ - nese bale rectifier delivers 270 volts D.C. Also 9? to! Saturday. Callers welcomed. 

SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portsiads Sussex Loree croc of oft sypes of resistora, cand ivehelders shways 


available ex stock Manufacturers’ enquiries welcome. 


Ocroser, 1959 


VALVES = 


AC/DD 
AC/HL . 
AC/P 
i ee 
AC6/PEN ... 
AC/SP3 ...... 


MS/PENB 
MS/PEN/T .. 


4/6 | £240. 


All U.K. orders below 10/- P. & P. I/- 


over |0)- 


»o=--=— 


> a.9 © 
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aw 


i aoeewi i @| 


MANY OTHERS IN STOCK 


1/6; orders over (2 P_ A&P. iree 


S/- | 1QSGT. 


C.O.D. 2/- extra. 


4/6) 816 


Swett ee! 


Ce eS eo | 
== 


OSGi i | Givi eet: ewe 


prem@rnetere 


Fx nueVoenvsv oe 


rerrrrére 
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VCRX258 (with 
scanning coil) 


nee oaru 


Rel senso oo 


: | a Valves: 
14 =| 293 
17/6 | ie 


MOO GMM NO 
eo; | 


io 
wea 


CT 
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Overseas postage extra at cost 


BRAND NEW ORIGINAL SPARE PARTS 
FOR ARS RECEIVERS. 


TUNING MECHANISM 
post free 


(Gear) €2/%0/- 


Please write your other requirements 


Complete set of strong aerial rods (Ameri- 
can). Screw-in type MP49, 50, 51, 52, 53, 
total length !Sft. 10in., top diameter 0.615in., 
bottom diameter 0.185in. together with 
matched aerial base MP37 with ceramic 
insulator, ideal for car or roof .nsulation, 
£2/10/-, post free 


TRANSCEIVERS 68T 3-5 mc/s. 
with aerial rods, microph H.R. h 


Key in full working order 


together 
€6/15/-. P. & P. S/- 


FAMOUS U.S.A. FIELD TELEPHONES 
in canvas or leather case, type EES £9 per pair 
post free 


LF. TRANSFORMERS. 4-5 Mc/s. American 
made in black crackle finish housing, 6/-. 
P. & P. i/-. 


HRO MAINS power pack, input 115/250 v. 
A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps. 
£3, inc. carr. 


VARIOMETERS for we No. 19. Fully tested 
and working 12/6. P. & P. 2/6 


BLOCK eae 7 mfd. 12,000 
v. D.C. vest 12/-. 0.0044 mfd. 20,000 v. D.C. 
test 8/-. 0.5 mfd. 8,000 v. 1.C. ‘ont 75 mid. 
400 v. D.C. test 3/-. 


ELECTROLYTIC CAN TYPE. 250 mifd., 
12 v. D.C. VKG 2/6. 150 mfd., 25 v. D.C. VKG 
2/6. 8+8 mid. (Block), 450 v. D.C. VKG 3/6. 


FILAMENT TRANSFORMERS.  Primar 
0-190-210-230-250 v., 50 c/s. Sec. |. 2.5 v. 
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v. 
CT at It amps, 4,000 v. insulation. Price 
£2/19/-. P. & P. S/-. Primary 0-190-210-230- 
250 v. 50 c/s. Sec. I. 10 v. at 4.5 amps. 
2. 10 v. CT at 4.5 amps, 4,000 v. insulati 
ai/té/~ P. & P. S/-. Primary 230 v. 50/60 ¢ 
67 v/amps. Sec. |. 6.3 v. 1-6 amps. 2. 6.3 v 
3.6.3 v. CT Jamps. 4.6.3 v. CT 3 amps. 
P. & P. 5/-. 


DRIVER TRANSFORMERS. Primary 500 
ohms imp. Sec. to match two 805 in push-pull 
€1/7/6. P. & P. Si/-. 


TRANSFORMERS. Relay supply. 
” v. 


Primary 
Sec. 0-27/29/31 v. at 0.5 amps., 15/-. 
5/-. 


COMPLETE V.F.O. UNIT irom TXS2. Freq 
range in 4 switched bands from 1|.2-17.5 mc/s 
Two V.T. SOls. as oscillator and buffer, 807 as 
driver, two $130s as voleage stabilizers. Output 
sufficient to drive two 813s in parallel. Slow 
motion drive directiy calibrated in mc/s 
Provision for crystal control metering of buffer 
and driver stage. Power requirements 400 v 
and 6.3 v.D.C. Can also be used as low power 
transmitter. In excellen: condition with valves 
and circuit diagram. €S. P. & P. 1S/- 


TELESCOPIC AERIAL MASTS. 7 sections 
total Il yards immediate erection €4/10)- 
each or £8 per pair. Post free. 


LIGHT HEADGEAR ASSEMBLY tdeal 
for mobile use. Headphone 600 ohms carbon 
microphone. 18/—-. P & P. 3/- 


ARS8D and '.f. Receivers, compiere'y 
overhauled and tuned, €60 and £57/10/- respec 
tively. Completely rebuilt with PV.C wiring 


Modulation Transformers (U.S.A Collins) 
primary imp. 6,000 ohms. C.T., secondary 
6,000 ohms, 20 W., 9/6 each, post free. 


Microphone Transformers. 
30 or 250 ohms 
PaP 16 


Balance 
U.S.A. manufacture 


npu* 


76 


P. C. RADIO LTD. 


170, GOLDHAWK RD., 
W.12 SHeEpherds Bush 4945 


3,200- 


Signal Generator Type TS.14/AP 
€a5. 


3,370 Mc/s. Fully guaranteed 


Low a i H Ann 
type CLR, S/-; 
P&P 


brand new. 
‘Balanced Armature 7/6 


813 Ceramic Va'veholders 3/- each PF & 
P. 1/6 


19 wire- 
WS 


Mains Power Supply Unit for No 
ess set Made by RCA of Canada 
AC. Brand new, €15. P & P El 


Vacuum Condenser. 
Post ree 


32.000 v. 50 pF.. 15/- 


R109 Receiver. Covering *-8 Mc/s. + v 
New and tested €4/5/-- Carriage paid 


D.C 


RIOPA Receiver Covering 2-12 Mc/js.-6 v 
D.C. New and cested €5/S/-. Carriage paid 


SCR.522 RECEIVERS xr. Li Mc/s., 
including all valves, 25/-. P. 5/-. 


VIBRATOR UNIT. [2 v./180 v. 60 mAmps 
Exceedingly well filtered and smoothed, 
excellent for car radios. New. ‘ncluding one 
OZ4 valve and vibrator. 12/6 P & P | 


No. 62 TRANSMITTER-RECEIVER. | 6- 
12 Mc/s. in two ranges, ideal for mobile use 
Total |! valves Rx-A super with separate 
mixer and local oscillator Tx uses QV04-7 
as power amplifier VFO or switched selecteo 
crystals CW, phone (grid modulation) 
metered ‘or operation and valve testing ? 
output to match rod aerials or long wire 
“ Press to send " operation — mike. Size 
Biin. x I7hin. x 13}in., weighs only 29 ‘bs 
Cc pletely se! d with internal power 
unit for 12 v operation. Power consumption 
4.4 amps. on send, 3.4 amps on receive. As new 
condition, tested, complete with operation 
instructions. Price €£17/10/-. Delivery included 


CARBON yy MICROPHONE. GPO. 
type 2/6. P.& P. I/- 


PERSONAL CALLERS WELCOME 
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EARN what you’re 
really worth! 


Ocrosar, 1959 


new and enlarged edition 


You've got ability—everyone has. But are 0) 
you making the most use of it—to earn what you're really 
worth? If not, let ICS training develop your ability and help you ok 
to a better job, with more security! . 
START TODAY! Fees are moderate and there are no books to buy 
. 
TAKE THE RIGHT COURSE NOW .. .—— '@) 
Advertising and Farming and Horticulture Motor Engineering 
| Salesmanship Pig and Poultry Keeping. Motor Mechanics 
Radio and T.V. Advertising Flower and Vegetable Running and Maintainance ©) 
Exams.: Joint Inter., A.A. Growing. Photography 
and L.P.A. Finals, L8.M.A., Smatiboiding The Amateur Photographer ames 
UCT. Exam.: B.H.8. General Exam.: P.D.A 
and Building Fire Engineering Radio, T.V. and Electrical ae ’ 
RILBA., B.1C8., Exams.: L¥.E., Fire Service Radio Engineering 
LQs., L.LO.B., Inst. Clk Promotion, Kadio Servicing 
of Genera! Education T.V. Servicing and Eng 
Art Good English Practical Radio (with kits) 
Commercia! Lilustrating Exams.: G.C.E. Subjects Electricians ‘ 
Oils and Water-Colours. Exams.: B.LBR.E., Soc. of 
Oommeroia! postman Engrs, C. & G@. Certs. for ae 
Office Training — Telecom Technicians, 
yahip ——. Ny 1 = Inter, — Radio Amateurs, Radio ~~ 
"LEW.A., CLS, 04 Cert. in Foremanship. servicing (RTEB), Elec. 
0.0.8., A.C.0.8., Inst, Bk.- Mechanical Engineering Engrg. Practice, Electrical 7) 
keepers. Workshop Practice, Diesels, Installations, P.M.G. Radio 
Otvil Refrign., & Welding, Eng Amateurs 
Bxams.: 1.0.2, LStruct.E. Maths., Prodn Eng’g Writing for Profit 
Dreughtsmanship xams.: I.Mech.E., Soc. of Short Story Writing 
State Branch) Engrs., Cert. in Foreman- Journalisn 
Bngineering ship, C. & G. Cert. Mach. And Many Other Courses. x 2 
Riectronic Equipment op Eng by W. E. Miller, M.A. (Cantab.) M.Brit.I.R.E., revised by 
- + + AND FILL IN THIS COUPON E. A. W. Spreadbury, M.Brit.I.R.E. 
Examination Students are Coached Until Successful ng 


Occupation 


INTERNATIONAL GORRESPONDENCE SOHOOLS, Intertext House. 
Dept. 222Q), Parkgate Rd., London, $.W.11. 


| 
Please send FREE book on 
Name . 
Address 


Ape 


10.59 


This established introduction to superheterodyne receiver 
circuits contains over 80 easy-to-follow circuit diagrams, 
splitting up the circuit into sections and working from the 
aerial terminal through to the loudspeaker 


15s net by post |5s!0d from leading booksellers 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 


WORLD'S MOST VERSATILE COMPUTER FOR SALE 


Owing to reorganization of Government Department, we can offer for sale 
the world renowned Ferranti, Manchester Mark | Star Electronic Digital 
Universal Computer 

Brief technical data as follows 


lagnetic Drum Store with a capacity of 16,384 40-bit Nos. or 
combinations thereof 
Cathode Ray Store 768 20-bit Nos combinations thereof 
Full complement of Tape editing equipment for Input anc | 
Output, using Standard punched paper tape 
Complete set Circuit and Logical Diagrams and ali instructiona 
data 
Exceptional comprehensive range a Ancillary 
Equipment included 
History: Purchased six years ag from Mes 

Ferranti Plane is in excellent condition and has had 


regular servic 
COST £100,000 (aperen.). Now on offer at an 
extremely attractive price of £5,000 
Further technical data on request | 
MESSRS. DAVIDSONS ENGINEERS (M/cr) LIMITED 


Irkdale Street, Smedley Road, Cheetham Hill, Manchester, 8. 
Telephone COL 1610 


ESTIMATOR 


required for a Unit of The Plessey Company Limited producing 
complex electronic, electro-mechanical and mechanical Equip- 
ments 


Applicants must be thoroughly experienced in electronic and 
light mechanical engineering and be capable of estimating prices 
of pieceparts and assembly and wiring times on a batch production 
basis. Some experience as a Methods Engineer is also desirable. 


The position is permanent and there are excellent opportunities 
for further promotion within the Organisation with progressive 
salary scales and a Pension Scheme 


British Subjects should write, 
education, experience 
Personne! Officer, 


giving concise details of age, 
present position and salary to: The 
Cheney Manor, Swindon, Wilts. 


VALVE BASES (STEMS) IN LEAD 
AND HARD GLASS VALVE SLEEVES 
QUARTZ CRYSTAL CONTAINERS 
WE SPECIALISE IN SHORT RUNS TO CUSTOMERS’ | 
SPECIFICATIONS. WE INVITE YOUR ENQUIRIES, ALSO 


FOR OTHER GLASS PARTS FOR THE ELECTRONICS 
INDUSTRY. 


DAY-IMPEX LIMITED 
PROGRESS WORKS, BRUNEL ROAD 
EASTWOOD INDUSTRIAL ESTATE | 
SOUTHEND-ON-SEA, ESSEX | 
Telephone: EASTWOOD 525296/7 | 


STABILIZE your Ac MAINS with the finest 
equipment, at a fraction of the normal cost :— 
FERRANTI 71-KVA MOVING COIL 
AUTOMATIC VOLTAGE REGULATORS 
Any stabilized output voltage in the range 200-250 v. 
can be selected by plug-board tappings. The selected 
output voltage is automatically maintained constant 
within +4%, at all loads 0 to 30/374 amps., when i 

supply voltage is varying over the range +8% 
—1I2%. 
Frequency compensated 45-55 and 54-66 c/s. 
Excellent output wave-form. 
Can also be used as a variable transformer. 
Unused. Complete with spares and instruction 


book. 
P. B. CRAWSHAY 
94 Pixmore Way, Letchworth, Herts. ’Phone 185! 


1959 WIRELESS 


DEPENDABLE RADI 


12a TOTTENHAM STREET, LONDON, W.1I. 
Phone: LANgham 7391/2. Hours of Business 


Oc TOBER 


9-6. 


(2 minutes Goodge Street Station. 
Callers welcome. 


WorLD 


O SUPPLIES LTD. 


Opp. Heals in Tottenham Court Road) 


Terms: Cash with order or C.O.D. 


POST OFFICE 
RELAYS 


TYPE 3,000 


BUILT UP TO YOUR 
REQUIREMENTS 


COMPONENT PARTS ALL PLATED 


Top Plates, 3d. each 
Bottom Plates, 3d. 
each 

Armatures Screws 
adjustable, 4d. each 


BUILD UPS CONTACTS 


Silver Piatinum 
~ ° 


Yokes, 3/-eact Fixing Screws, (wit 
insulator), 2d. each 
Buffer Biocks 6d 


each 


COIL VALUES 
Single Twin 
3/- 5/- 
S/- 

6/6 
9/- 
14/- 
16/- 
80,000 20/- 
*Slugged coils extra 


Type 600 also available 


SIEMEN’S HIGH SPEED C/O RELAYS 
250+ 250 ohm Twin Coils 6/6 1,000+ 1,000 Ohm Twin Coils 
850 + 850 8/6 1,700+-1,700 ,, 

Postage and packing 1/6 on all items 


MINIATURE SEALED RELAYS 


Many values in stock. Send for detailed list. $.T.C. 4184 G.D. 700 © 
2 c/o, 17/6. Plus 1/6 P. & P 


Armatures, 9d. each 
Adjustable 


Spindles i 


1/3 each 


eact 


I Up to 100 Ohms 
2 2 aa ee 
3 3 os 
4 4 » 5,000 
6. C 6 » 10,000 
8 20,000 


8 - 
40,000 


Other build ups 
types of relays 
specification 


7 
6 
4 
7 
0 


to 
built 


10/6 
17/6 


No. 19. SUPPLY UNITS 


| Mark ttl. Ref. ZA. 15208. 

Iyput: 12 volts 

Output Dual: 250 voles ac 125 mA 
490 volts at 65 mA 

Non Tropicalised 

No. 2 Ref. ZA. 10572. 

Input: 12 voles or switched to 24 
volts 

Output Dual: 265 volts at 120 mA 
500 volts at 26 mA 

Also 12 volt vibro Pack Rectified 
OZ4 Valve 

Mallory Type G634C Vibrator 

All these units are smoothed 

Type ZA 318. 

No. 19. Mark ti 

input: 12 voles 

Output Dual: 275 volts at 110 mA 
500 volts at 50 mA 

All these units are smoothed and 

iused on both H.T. supplies 

All at 57/6. Plus 7/6 carriage 


DEPENDABLE 4-5 WATT TRANSISTOR AMPLIFIER 


Can be supplied for 6 or 12 volt operation 
Standard Model input supplied for low impedance microphone or high 


impedance pickup 

Transistor Line-up. Power Transistor output V3030P. OC 72. OC 75 
Current consumption. Standing current 220 M/A. consumption. On full 
volume 350-400 M/A. consumption. 

Controls. Volume control and tone control with on/off switch 

Output socket. Tapped at 3 ohms., 7} ohms., 15 ohms 
Physical Size. Depth 6in., Width Sin., Height 2jin. 
steel finished in two tone enamel. 

The above unit can also be fitted with two independent inputs and volume 
control. Can also be supplied with separate A.C. Power Pack at extra cost. 
The price for Standard Models—€18/S/-, including one 74 ohm Horn Type 
Speaker. The price is subject to discount for Trade Enquiries. 


No. 


Case made in mild 


MADE L» | A 


DYNAMOTOR 
ROTARY 
TRANS- 
FORMER 


input 27 v. Output 285 v. at 75 mA. 37/6. 
nput 12 v. Output 250 v. at 50 mA. 47/6. 
Postage & Packing on each 3/6 


ROTARY TRANSFORMERS 


Delivery ex stock. Quotations on application 


D.C 


spindle dotn enus. gin 


UNREPEATABLE OFFER LESS THAN 
HALF MANUFACTURER'S COST 


incl. P. & P. and capacitor, 55/.. 


LOUDHAILER SPEAKER UNIT 


Impedance 742. 6-8 
watts output. We'ghc 
1Olb. Size: depth 7j,n., 
diam. 10in. Easy fixing. 
Weatherproo! spun 
solid stee!. Hammered 
finish 


PRICE 57/6 
Carriage & Packing 7/6. 


IDEAL FOR SPORTS 
EVENTS, ELECTIONEERING 
AND SOCIAL FUNCTIONS 


Brand new sing'e 
phase motors 
suitable for tape 
recorders. radio 
grams work 
shops, etc., etc 
Has many uses 
Reversible, 200 
130 v., Sin. oz 
corque 1,400 

p.m. Capacitor 


x zn 


TANNOY 


BLOWER 
MOTOR 
Operation figures 
27v. at 7,000 r.p.m 
12v. at 2,800 r.p.m 
6v.at 380r.p.m 
17/6 


H.T. 31. 
Input 11.5 v 
Output 250 
v. at 125 mA. 


H.T. 32 
Input 11.5 
Output 490 
v. at 65 mA 


Complete with 
blower 22/6. 
P&P. 2/6 


Ex Govt. 
RE-ENTRANT 
SPEAKERS 


Impedance 7} 
Handling cap. 8 
watts At a 
special price o 
1S/-. Pose 3/6 


AS SUPPLIED TO GOVT. DEPTS. 
AND LEADING MANUFACTURERS 
NEW & BOXED 


ROTARY TRANSFORMERS 


Made by DELCO 


TYPE | 
27/6 
P&P 
3/6 
RESISTORS 
TYPE2 
37/6 
P&P 


HEAVY DUTY SLIDING 


Supplied in two types 
250 watts to carry 25 am 
ohms, worm drive, also | 


Complete Portabie 
Vehicle Loud Hailer 
operates on !2 v. or 
24 v. supply, out- 
put 4 watts. Can be 
fixed easily 


Comprising Power 
Pack, Loud Hailer, 
Hand Powered Mic- 
rophone. Weather- 
proof. Very heavy 
metal case 


PRICE EACH €7/10/- 
Carr. & Packing 10/~. 


HEADPHONES 


Resistance 0.4 
, watts, 12 amps. 


3/6 


Type 1. Dual voltage 12 or 24 v. input 265 v., 
120 mA. output; 500 v., 26 mA. output 


T 2. 12 v. input, 275 v., 110 mA. output; 
50 v., 50 mA. output. 


Both types dual oveput. 


Resistance | ohm. slider. Suitable for charging 
board, ~~ Size 9 x 4 x 6in. high. Brand new 
Boxed. Price 12/6. Post 3/-. 


with 
ww . & P. S/-. 


ULTRA SHORT WAVE TRANSMITTER 
TYPE 7 A. BRAND NEW. Complete 
eotc., etc. To clear, 


D.LR.2andD.L.R.S. BRAND NEW. Low 
resistance. Ccignend — 6/6 pair, 


Single earpieces . Py) 


NO. 3A & NO. 4A HAND MICRO. 
PHONES. 
MW. Waa Pari NO 


errrrrrrrry 
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RESEARCH LABORATORY 


THE SOLID STATE PHYSICS 
SECTION has a vacancy for the 
position of Assistant for the prepara 
tion and examination of semi-con 
ducting materials as part of a pro 
gramme of basic research The 
position is responsible and progres 
sive. 

The successful applicant should 
have a good basic knowledge and 
practical experience, and will be 
encouraged to initiate and develop 
experimental methods 

Salary will be dependent on ex- 
perience and qualifications. Facilities 
for further study available 

The Laboratory serves a iarge 
group of Companies and is situated in 

leasant rural surroundings near 

eading with fast train service to 
London. 
5-day Week. 


Pension Scheme 


THE AUSTIN MOTOR 
COMPANY LIMITED, 


LONGBRIDGE, 
BIRMINGHAM. 


Vacancies still exist for ELECTRI- 
CAL AND/OR ELECTRONIC EN- 
GINEERS for training in the operation 
and maintenance of ELECTRONIC 
DATA PROCESSING EQUIPMENT 
and its ancillary equipment 

Men aged 22 to 28 are invited to 
apply for these positions provided they 
have attained the Higher National 
Certificate in. Electrical Engineering or 
its equivalent. Men with knowledge and 
experience with Punched Card Machin- 
ery and in other branches of industrial 
electronics and its applications would 
have preference 

Selected engineers will receive three 
months’ intensive training and, if satis- 
factory, will receive an immediate 
increase in salary These positions are 


CAREERS IN AUTOMATION 


IF 


You area SENIOR ELECTRONIC 
ENGINEER, MECHANICAL 
ENGINEER or PHYSICIST with 
an honours degree or the equi- 
valent and several years’ responsible 
design experience. 


You seek a challenging and pro- 
gressive post concerned with the 
development of industrial automatic 
control equipment. 


You prefer to join a prosperous and 
rapidly expanding Company with 
world-wide markets. 


You can offer initiative, originality 
of thought and marked design 
ability in return for a substantial 
salary, security and sound prospects. 


Preferably but not necessarily, you 
have experience in the fields of 
pulse and digital techniques, servo 
systems, transistor techniques, me- 
chanical paper handling or the design 
of light mechanisms. 


permanent and engineers filling them 
have first-class opportunities for pro- Alternatively you seek a somewhat 
motion and advancement less senior development post or 

The company offers a five-day week that of INSTALLATION or 
TEST ENGINEER. 


Apply in writing, quoting reference 


No. SS/A/14, to the 


Personnel Officer 


and membership of its Pension and Life 
Research Laboratory, Assurance Scheme 
ASSOCIATED ELECTRICAL then apply in confidence, quoting 
INDUSTRIES LIMITED, tions and previous experience to:— full details of qualifications and past 

Aldermaston Court. PERSONNEL MANAGER record to Box No. 5145 c/o “Wireless 


Aldermaston, Berkshire World.’ 


Applications, stating age, qualifica- 


Pye Telecommunications Ltd. 


of 


AUTHORS 


AND 


TECHNICAL 
ILLUSTRATORS 


Marconi’s Wireless Telegraph Company Limited, 
Chelmsford, an acknowledged leader in the 
electronics field, is expanding the centralised 
technical publications eam which prepare 
handbooks for a wide fielc ivilian and service 
equipment 


Cambridge 


V.H.F. ENGINEERS 


required 


to join an expanding organisation in the forefront of 
Research and Development. 


Experience in design and development of Tx, Rx, and 
Transistor circuitry is essential, particularly in 
Mobile applications. 


Successful candidates will be based on Cambridge, 
which combines the amenities of a flourishing 
University City with easy access to the pleasant 
surrounding countryside. 


A number of interesting appointments are avail- 
able, particularly for experienced writers with 
good technical backgrounds. Vacancies also exist 
for a few good illustrators 


These posts carry real opportunities for promo- 


London is within easy reach (70 minutes by train), 
tion and long term career prospects are excellent. 


but the strain and expense of daily ‘‘ rush-hour ” 


In order to meet our future needs we are also travel is removed. 


prepared to engage a few junior writers with a 
good technical background to whom training 
will be given 


Please apply in writing giving details of age, experi- 
ence, and salary required, to: 
The Personnel Manager, 
PYE TELECOMMUNICATIONS LTD., 
Ditton Works, Newmarket Road, Cambridge. 


Please apply, giving full details of experience and 
quoting reference WW2036E, to Mr. J. L. Scott, 
Dept. C.P.S., Marconi House, 336/7 Strand, 
London, W.C.2. 
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WIRELESS WORLD 


for a 


OPPORTUNITY 


SENIOR ELECTRONIC ENGINEER 


in the activities of our 
NEW SYSTEMS ENGINEERING GROUP 


This new Group, established as a separate facility at Hatfield, has as its objective 
the analysis of problems, and the design of systems that promote the 
ADVANCEMENT OF AUTOMATION in all Branches of Industry. 

This SENIOR ELECTRONIC ENGINEER will be responsible for leading 

a team of Electronic Engineers engaged on the development of electronic 
techniques for automation and process control for all branches of industry. 
Digital techniques and the application of transistors will play a major part 

in these developments. 
We will be pleased to hear from men, who, given the opportunity, consider 
that they could make a real contribution to the success of this enterprise. 
Replies, which will be treated in confidence, should be addressed to: 


MR. T. R. LAMB (REF. 531) 


DE HAVILLAND PROPELLERS LIMITED, uatriewo, sents. 


you are 
a qualified 


ELECTRONIC 


with several years’ 
experience of 


TRANSISTOR 
CIRCUITRY. 


a} : 
Bea, Sia 
ay re» 

BEES: HIE 


eee 
~n ~ 


/ eo i. ‘ 


SOLARTRON 
\ “A oo” ! 


~ - 
ie ~ _ 


— ~ 
—— ~— 


s 


- 


who can offer exceptional opportunities 
in the field of electronics related to physical measure- 


ments, electro-mechanical and servo mechanisms, 
digital data handling. Salary up to £1,500. 
Please write to ERIC BULL, Personnel Officer 


THE SOLARTRON ELECTRONIC GROUP LTD. 
FARNBOROUGH, HANTS. 


Why not discuss your 
career in confidence with 


7 


and 
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MARCONI INSTRUMENTS LTD., 
TECHNICAL PERSONNEL REQUIRED 


SENIOR AND JUNIOR ELECTRICAL DESIGN 
ENGINEERS 
JUNIOR MECHANICAL DESIGN 
ENGINEERS 


To undertake the design of Test 
Ecuipment covering practically the 
whole electronic field, including Tele- 
communication, Guided Weapons 
and Nucleonics. Consid rable per- 
sonal responsibility and freedom is 
given, and there are no set rules 
regarding the number of people 
engaged on a project, the allocation 
of project leaders, etc. 


The ability to design equipment and 
aggressively progress a project through 
to the stage where a model is made 
and the information is available for 
a production drawing office. Senior 
engineers are usually of B.Sc. stan- 
dard with practical experience in 
measuring techniques, while Junior 
engineers are often Graduate Mem- 
bers of one of the Professional 
Institutions, or have similar qualifica- 
tions, but this is in no way mandatory 
The ability to progress the project 
through to a satisfactory conclusion 
is the prime requirement. to 
expanding activities, men with drive 
and initiative can be sure of pro- 
gressive advancement. 


SENIOR AND 


DUTIES: 


QUALIFICATIONS: 


Comprehensive pension and assurance schemes are in opera- 
tion, and Canteen and Social Club facilities are provided. 
Call any day including Saturday mornings at, 
MARCONI INSTRUMENTS LTD., 
LONGACRES, HATFIELD ROAD, 
ST. ALBANS, HERTS. 
$5677 Stand, London, W.C.2, quoting reference WW2970B 
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THE M.0. VALVE COMPANY LTD. 


(a subsidiary of the G.E.C. Ltd.) 
requires a 


SENIOR APPLICATIONS ENGINEER 
for its Cathode Ray Tube Division. 

Applicants should be graduates or have equivalent 
professional qualifications, and some years experi- 
ence in the electronics field, preference being given 
to ienced circuit engineers. 

commencing salary and prospects 
Apply to Personnel Manager (C.R.T/A), 
M.O. Valve Co. Ltd., 
Brook Green, Hammersmith, W.6. 


— 


) INDUSTRIAL 


TELEVISION 


A develop rs rt is required in Cambridge to work on 
specialised closed-circuit television equipment 


Applicants should preferably have qualifications to HNC standard, 
possess a knowledge of ealovision techniques and be capable of 
original thought; some previous T/V camera experience is desirable 
though not essential. The successful applicant will join a team 
engaged in all aspects of the new and rapidly expanding field of 
intonrial T/V equipment and will eventually be expected to see 
new equipment through from original design to installation. 


Applications should be addressed to the Chief Engineer, Pye 
Limited, Cambridge, quoting “ T.V.D.” 


TEST ROOM 
PERSONNEL REQUIRED 


Duties: Testing and calibrating of a wide range of 
telecommunications and industrial elec- 
tronic instruments. 


Qualifications: We shall be pleased to receive applications 
om any men with, or, without academic 
qualifications, who are able to demonstrate 
suitable experience and training. 
HOLIDAY ARRANGEMENTS OAN BE MAINTAINED 
Apply any day, including Saturday mornings 
MAROON! INSTRUMENTS LIMITED, 
LONGACRES, HATFIELD ROAD, 
ST. ALBANS, HERTS. 


CENTRAL ELECTRICITY GENERATING BOARD 
SOUTH WESTERN DIVISION 


Instrument Mechanics and a Chargehand Instrument Mechanic 
required at Berkeley Nuclear Power Station. 

Training in Nuclear Power Station instrumentation will be given 
to the successful applicants. 

General conditions of employment will be in accordance with the 
N.J.L.C. Agreement for the Electricity Supply Industry; 5 day, 
44 bour week; provisional wage rate 4/10jd. per hour plus an 
additional 4d. per hour payment to the Chargehand; voluntary 
Superannuation Scheme. 

Housing accommodation can be made available if required 
Applicants should have received training in electronics and 
instrumentation and have had practical experience of maintenance 
and calibration of modern industrial instruments or electronic 
equipment. 

Sree must be made in writing, include full details of age, 
training, experience and present employment, and sent to: 
STATION SUPERINTENDENT, Berkeley Nuclear Power 
Station, Berkeley, Gloucestershire, by 26 October, 1959. 


BIDDLESEX COUNTY COUNCIL 
Education Committee 
TWIOKENHAM TECHNICAL COLLEGE 


as soon as possible, LECTURER 


ELECTRONICS RESEARCH 
LABORATORY STAFF 


Egerton Read, Twickenham, Middiesex Senior qualified Electronics Engi- 
neers of Degree or Higher National 


NORTHAMPTON 
College of Advanced Technology 
LONDON 


Required, 
to teach ELECTRONICS in Higher National 
Certificate and Diploma Courses. The College 
offers courses in Automatic Contro) techniques 
end hence applicants should have had ex 
perience in fundamental circuit design and 
servo systems. 

A degree or equivalent qualification is 
desirable. 

Salary in accordance with the Burnham 
(Technical) Report 

Application form and further particulars 

the Principal; closing date 3lst October, 
1960. 
Cc. BE. GURR, M.Sce., Ph.D 


Certificate standard are required for 
interesting work in connection with 
a number of projects in the field 
of Electronics, including the applica- 
tion of transistors to television and 
similar equipment. Applicants 
must have suitable academic qualifi- 
cations and experience in laboratory 
procedure. They will normally be 
expected to be able to handle a 
project from its inception to its 
final conclusion. Box No. 1952, 


St. John Street, E.0.1 


Grade III Laboratory Technicians re- 
quired in Electrical Engineering De- 
partment. In addition to holidays with 
pay totalling up to five weeks per year, 
part-time y release is granted for 
approved studies to employees under 
21. Standard L.C.C. conditions; 
salary scale from £315 at age 18 to 
£691 10s. p.a. according to age and 
qualification. 


Letters of application to Head of Elec- 


Secratary to the Education Committee 


clo “ Wireless World.” trical Engineering Department. 


MARCON!] INSTRUMENTS, ST. ALBANS 


require 


TECHNICAL WRITERS 


This Company has immediate vacancies in its Technical 
Literature (Telecommunications) Section. Applicants should 
have electrical exginecering qualifications and/or experience in 
the design or development of electronic equipment. The duties 
are varied and interesting and the posts provide permanent and 
pensionable positions in a well-established Company. 


Please write giving full details of experience and qualifications 
to Dept. C.P.S., Marconi House, 336/7 Strand, W.C.2, quoting 
seference WW 2970H. 


RADIO COMMUNICATIONS 


MARCONI’S offer a number of appointments in 
connection with the installation of modern radio 
systems. The majority of the appointments are 
OVERSEAS and vary in duration from three to 
twelve months and occasionally more. 


The appointments are to the permanent staff of the 
Company and offer excellent career experience to 
first-class radio engineers and technicians. 
Applications which will be treated as confidential 
should be addressed to Mr. J. L. Scott, Dept. C.P.S., 
Marconi House, 336/7 Strand, London, W.C.2, 
quoting reference WW 2044B. 
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DE HAVILLAND PROPELLERS LIMITED 


have a young team of engineers working on the design and development of Engine 
Control Systems, Temperature Control, Servo mechanisms, and Flight Systems. 


They seek a small number of 


SENIOR ELECTRIGAL ENGINEERS 


who will lead groups carrying out basic circuit and development work on these systems. 
Experience on magnetic amplifiers, transistor circuitry or servo-mechanisms is essential, 
and applicants should have a degree in Electrical Engineering or Physcis, or H.N.C. 


(Elect.). 


They also require a number of 


JUNIOR ELECTRIGAL ENGINEERS 


who will join the groups described above. O.N.C. (Elect.), City and Guilds Telecom- 
munications certificate, or equivalent qualifications are necessary. 


Please write to:- 


The Personnel Manager (Ref. 562), 


DE HAVILLAND PROPELLERS LIMITED 


———— 


HATFIELD, HERTS. 


MICROWAVE 
ENGINEERS 
and PHYSICISTS 


Due to the continued expansion of our Micro- 
wave Group, we now have openings for 


MICROWAVE ENGINEERS 


for the development, and introduction to production, of new 
microwave devices 


This work will entail close collaboration with the 
G.E.C. Research Laboratories at Wembley. 


The positions, after initial specialised training, offer graduates, 
or similarly qualified engineers, excellent opportunities to 
join a team specialising in advanced microwave techniques. 
Ref. ME/! 


We also have a few junior vacancies for 


TECHNICIANS 


with Inter B.Sc. or O.N.C. (Elec) to work in the same field 
in a supporting capacity. They will be given every opportunity 
to gain experience, and to advance to senior positions as they 
become qualified. Ref. MT/2. 
Candidates are invited to write, 
reference, to 


quoting the appropriate 


Personnel Officer, 


THE M-O VALVE CO. LTD. 
Brook Green, Hammersmith, W.6. 
(A subsidiary of the G.E.C. Ltd.) 


PYE 


Telecommunications of Cambridge 


Research Department 


require 


2 DEVELOPMENT ENGINEERS 


with experience of Domestic Receiver Design with 
particular reference to Car Radio. Applicants must 
have had some laboratory experience and possess 
O.N.C. or equivalent technical qualifications. 
Preference will be shown to those who have had 
some experience of work on transistors. 


The Company is in the forefront of Research and 
Development and offers excellent progressive op- 
portunities for men of the right calibre. 


Residence in Cambridge combines the amenities 
of a flourishing University City (good shopping, 
ample recreational facilities, etc.) with easy access 
to the pleasant surrounding countryside. 


Apply in writing giving details of age, experience 
and salary required to:— 


The Personnel Manager, 
PYE TELECOMMUNICATIONS LTD., 
Ditton Works, Newmarket Road, Cambridge 
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THE INDEPENDENT TEl EV ISION 
AUTHORITY h vacar r EN- 
GINEE RS tine peratio#r ‘ 
maintenance 

and ancillary eq 

is in a posiuion t& 

opportunities i 

men who have cither 

in this field or who! 

trang im ’ 

There would b 

traiming anc 4 

able after the initia! 

has been satisfactorm 

Service with th 

transfers to ¥ 

British Isles, but preferenc 


tions and « 
details of < 

and experience, quoting R 
should be addressed ¢t th 

Officer, 62 Brompton Road, London, 
$.W.3. 


Personne! 


STERN RADIO LIMITED 
109 & 115, FLEET ST., E.C.4 


have vacancies for 


TWO RADIO ENGINEERS 


Applicants must be experienced and 
possess sound technica! k owledge 
Good wages are offered plus Bonus 
and Staff Pension Scheme. Half-day 
on Saturday. 
Phone FLEET STREET 5812 
or call at 109, Fleet Street 
{at Ludgate Cc rcus, close to 
Blackfriars tion 


The Makers of 
Britain’s leading 
Radio and TV Sets 
use AA Benders 
Why don’t you ? 


v/s 
This UNIQUE BENDER 
Quickly and Accurately Forms 
Angies, Channels, Sections, Boxes, Lids, 
Trays, Chassis Brackets, Clamps, Clips, 
Shrouds, etc. 


Something quite NEW! 
Type RO-20 


I 


A. A. TOOLS (w) 


INSTALLATION AND 
MAINTENANCE 
ENGINEERS 


Personnel Manager 


E.M.1. ELECTRONICS LTD. 
HAYES, MIDDLESEX 


PHILIPS ELECTRICAL LIMITED 


SERVICE DEPARTMENT 
WADDON FACTORY ESTATE 
CROYDON, SURREY 


DEPUTY CHIEF ENGINEER 


required 
This is a 

@ commens 
ualificatior 
(ile but 
ferred age gre 
Applicants m 
experience in 
silted ficids 
with servicing 


vacancy 
tion in due course 


Applications, in wr 
details of experience 
J. MUNRO-HAL 
PERSONNEL OFFI iCER 
PHILIPS ELECTRICAL LIMITEI 
SERVICE DEPARTMENT 
WADDON FACTORY ESTATI 
CROYDON, SURREY 


ENGINEERS 
FOIL STRAIN GAUGE DESIGN, 
DEVELOPMENT, and APPLICATIONS 
A Suitably 
QUALIFIED ENGINEER 


nan expa 


‘SAU NDERS- ROE LIMITED, 
East Cowes, 1.W 
giving brief details of qualificar 
ence, age, et 


ELECTRICAL 
MEASURING 
INSTRUMENTS 
REPAIRED 


Crgent erders given 
prreruly stieniton 
4. Guarantee of satisfer 
trom! 
We specialise im the repair of all types and makes o 
Voltmeters, Ammeters, Microammeters, Maltirange 
Test Meters, e 


4 epeedy delivery 
at or writet 


L. GLASER & CO. LTD., 


06-100 Aldererate Si.. London. E.C.l. Tel. BON 6822 


RADIO TECHNICIANS 
IN 
—- AVIATION 


EDDYSTONE RADIO 


Have vac 


_Engineers and Draughtsmen 
i their 
of L HE “and V.HF. 
ing equipment. 


nm with experience in 
deas and the ability 
a satisfactory 


ent future prospects, 
ms and carry a 


perannuation and life assurance benefit 


Salaries dependent on age, experience and 
juali fications 


Applications will be dealt with in strict 
whdence and should be sent to 


The Technical Director 
Stratton & Co. Ltd. 
West Heath 
Birmingham, 31 
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THE NEW TUTOR DE LUXE TAPE RE- 


ASSISTANT “AS-NU” CORDER RUNS AT 1)" INSTEAD OF 15° p.s. 
ACOUSTICS REGUNNED T.V. TUBES 


ENGINEER by Erich Rattonys same Sore 
COMPLETE NEW GUNS fitted in 


ee : every tube and fully guaranteed for 
A major organisation in the TWELVE MONTHS. 


Electrical Engineering field has 
an opening for a young man 
preferably between the ages of 


Mullard 
12in. .. és 00 
0 


25-30. A good education with t4in. The new “TUTOR” Amplifier 
n aie iSin. .. with superimposing and mixing 


possession of a Degree or in 0 facilities and Power Pack completely 
Higher National Certificate in 17in 0 assembled and mounted on grey 
Physics and/or Radio and ‘lin, os ° rexine covered wooden frame, to be 
Mathematics are essential quali- ena used with Collaro Mk 
‘ : us 5/- carriage. nts 4 Deck. Complete 
fications, and preferred candi- with instructions and 
dates should have had R.A.F. Other types available. Please contact. diagrams £20, 10 -. 
Radio or Radar experience. It —— Languages with 
is also desirable, but not essen- Se §& Tape Recorees. 
tial, that candidates should a P. WRIG HT a oe 


have ay an advanced la Shotton Street, Advanced Course, 
course in Acoustics. m 
Doncaster New huetne recordings available. 


- ; Sole D A Enquiries invited. 
The initial location of the e Distribution Agent TUTOR - TAPE COMPANY 


ost will be in London but in , 19 LYONS PLACE, LONDON, N.W.8 
ea course the Unit will move ee ae ee eee ye emmy ey ke 
to the West Country. Full 
transfer allowances would be 
payable on change of location, 
and housing may be made 


available in approved cases. UNITED KINGDOM ATOMIC ENERGY AUTHO 
A generous salary is envis- 
aged together with Pension and PRODUCTION GROUP 
Life Assurance Benefits. 
INSTRUMENT MECHANICS 


Applications, stating 8s; Windscale and Calder Works, and Chapelcross Works require experi- 
qualifications and experience enced men with knowledge of electronic equipment and/or industrial 
to Box No. 4616 c/o “* Wireless instrumentation for fault diagnosis, repair and calibration of a wide 
World.” range of instruments used in nuclear reactors, radiation laboratories and 
chemical plant. This interesting work involves the maintenance of 
instruments using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television, and industrial 
instruments used for the measurement of pressure, temperature and flow. 


Men with Services, Industrial or Commercial background of radar, 
radio, television, industrial or aircraft instruments are invited to write 


ENGINEERS! for further information. Training in our Instrument School will be 


given to successful applicants. 
< ENGINEERING “OPPORTUNITIES.” : pee seta 
the easiest way to pas AMI MechE ABLCE Married men living beyond daily travelling distance will be eligible 
6 Geen, Os Sa Se Se for housing. A lodging allowance is payable whilst waiting for housing. 
144 PAGES te Working conditions and promotion prospects are good. 


‘ourses ip ail 
of Bagineering ~ 
e J Mechanics. Electrica 


we it you're earnin 


am ee GR 6 wast Works Labour Manager, Windscale and Calder Works, Sellafield, 
Seascale, Cumberland. 


or 


Labour Manager, Chapelcross Works, Annan, Dumfriesshire, 
Scotland. 


Applications to: 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


INSTRUMENT MECHANICS 


The Dounreay Experimental Reactor Establishment requires 
experienced men with knowledge of electronic equipment and/or 
industrial instrumentation for fault diagnosis and repair and calibration 
of a wide range of instruments used in nuclear reactors, radiation 
laboratories and chemical plant his interesting work involves the 
maintenance of instruments using pulse techniques, wide band low noise 
amplifiers, pulse amplitude analysers, counting circuits, television, and 
industrial instruments used for measurement of pressure, temperature 
and flow 


Men with Services, Industrial or Commercial background of radar, 
radio, television, industrial or aircraft instruments are invited to write 
for further information Training in our Instrument Schoo! will be 
given to successful applicants 


Married men living beyond daily travelling distances will be eligible 
for housing. A lodging allowance is payable whilst waiting for housing 
Working conditions and promotion prospects are good 


Applications to 
Deputy Works Labour Manager, 
Dounreay Experimental Reactors Establishment, 


Thurso, Caithness, Scotland. 


J. Greaves 


11 Marlborough Road, Town Moor, 
Doncaster 


Cash with order. All orders des- 
patched same day 6d. per item 
postage. Post free over £3. 5% 
discount on orders of £10 or over 
All valves BRAND NEW and 
GUARANTEED 


Order Only NO CALLERS 


ea @ a 2 @ 
~ 
Q2aa 
x = MMM 
i a tt et pt ~ 
UD DDUCSH HH ODOOHVA®D 
Q22eo ea 2a 


@e22ec2 202 2 @0ec0o0o 
a 


SAG wee wwe eee TT ESCO 
ee 
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~ 
ABD OO owe 


~ 
DP SMODPDRWMIMDO UNNI AMOARMNAMNGUHOHR 
COSC WH BOAT HAOOWDM-aIMAMW OMIM 


QD 
aceae 
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New Metal Rectifiers 
RM £ | RM4 
14A8 36) i4a 
SRA 6-1 FCI 


LISTS FREE 


ELECTRONIC ENGINEER 


with degree or equivalent, to take an important position with small Company on South 
Coast. The post would quickly lead to a directorship for a man with a keen and versatile 
mind. Design of Transistorised Radio circuitry, particularly marine, would be a specialisa- 
tion. A good salary will be offered to the right Engineer. Write stating full details career 
and salary expected 


Box No. 5073 c/o “WIRELESS WORLD 


TEST ENGINEERS. Applications are 
invited from Senior Test Engineers with 
previous industrial experience of testing 
radio communications receivers and trans- 
mitters. Successful applicants will be offered 
positions on the Company's permanent 
staff. Starting salaries commensurate with 
qualifications and experience. Apply in writ- 
ng, giving full details, to Personne! Officer, 
REDIFON LTD., Broomhil! Road, S.W.18 


ELECTRICAL AND ELECTRONIC ENGINEERS 


Applications are invited from suitably qualified Engineers to join a Team 
engaged on the development of high frequency power systems covering 


TURBO-ALTERNATORS, TRANSISTOR INVERTORS 
and POWER DISTRIBUTION connected with the 
BLUE STREAK LONG RANGE BALLISTIC MISSILE 


Qualifications should include a Degree or H.N.C. although applicants with 
similar experience and background will be considered 


These vacancies offer interesting and progressive positions in a rapidly expanding 


organisation and assistance with housing can be given in appropriate cases 
Applications should be addressed to:— 


f\ THE PERSONNEL MANAGER (Ref. STE2) 
<P He DE HAVILLAND PROPELLERS LIMITED 


PROPELLERS 


Stevenage, Herts. 


BRITISH NATIONAL 
RADIO SCHOOL 


PRINCIPAL: Mr. J. SYKES, M.1.E.E., 
M.Brit.I.R.E. 


Britain’s only Privately Owned 
and Conducted Radio Corres- 
pondence School 
(Est. 1940) 


Not the BIGGEST— 
simply the BEST 
for 
City & Guilds, Brit.1.R.E. 
and P.M.G. (Part 1) 


Also Morse Code on Records 


B.N.R.S., 66 ADDISCOMBE RD., 


CROYDON 
Phone ADDiscombe 334/ 
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VALVE VOLTMETER 


MODEL V.O.8.C. is a 40 range instru- 
ment employing a balanced bridge D.C 
amplifier circuit, using a low capacity 
Probe for all A.C. measurements 
Ranges cover from 1.5 volts F.S.D. to 
1000 volts D.C., A.C. and V.H.F 
Maximum sensitivity is 7°5 meg ohms per 
volt. D.C. current ranges commence at 
0'154A. F.S.D Resistance ranges cover 
from 0°12 to 500 meg ohms 

The Meter has a very stable zero and is 
designed for long term accuracy and very 
low drift 


Power supply 200/250V. A.C 


Price £36. 0. 0 
. . 
complete with accessories 


Please write for specification to 


SWAN ELECTRONICS 


75, Bellenden Road, London, S.E.15. 
Telephone: NEW X 7136 


BRAND NEW 


RE-ENTRANT 


Ex. M.O.S. 


LOUD HAILERS 


HEAVY DUTY—ALL METAL 
WEATHERPROOFED 


20 watts Output, 15 ohms Impedance 
Size: 15° dia. x 15” deep 


ONLY CARR. 10/- 


Special Terms for Quantities 
EXPORT FACILITIES NO PROBLEM 


RADIO FACTORS LTD. 


104 GIFFORD ST., LONDON, N.! 
NORth {814 


TWO FIRST CLASS 
TV ENGINEERS 


REQUIRED 
Good wages Permanent position 
Clean driving licence 
T. A. BERRY (Lodge Radio) LTD. 
6/7, Castle Parade EWELL 2317 


—PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quentities to your own specifications 


Vv. W. BEAMISH 


Shardeiocs Garage, Shardeloes Ré., New Cross 
London 8.£.14. 


Teiep.one: TiDeway 4795 


AMPLIVOX LTD 


BERESFORD AVE., WEMBLEY 


have vacancies for 


PRODUCT DESIGNER for hearing 
aids, headsets, etc. Experience desirable 
on the design of small domestic appliances, 
motor car accessories or other well-styied 
electrical products using various types of 
materials 


ELECTRONIC RESEARCH ENGI- 
NEER for interesting work on the design 
and development of miniature transistor- 
ised electro-acoustical devices. 


Both positions offer excellent working con- 

ditions, canteen facilities, pension scheme and 

four figure salaries commensurate with 

experience. Applicants who must be qualified 

in both instances to H.N.C. or equivalent are 

invited to write full details to Personnel 
if. 


ADIOs TELEVISION 
rrom Jf Dvoir CAR BATTERY 


INDEPENDENT 200/240 volt MAINS SUPPLY 

AMERICAN DYNAMOTOR UNIT. = Input 

12 volts, Output 200/240 volts at 100 to 
130 watts and 180 watts 


Runs RADIOS, TELEVISIONS, MAINS 
LIGHTING, ELECTRIC DRILLS and THOUS- 
ANDS OF APPLIANCES. Runs anything 
volts universal AC/DC 
Built for heavy continuous duty. Will last a 
lifetime. Bri new condition. Fully tested and 
ready for immediate use—SIMPLY PLUG IN 
Cost American Government £40 Each 
OUR PRICE ONLY £4 
Carriage packing and insurance 20/-. 
SEND S.A.E. FOR FULL D&TAILS. 
Dept. B, SCIENTIFIC PRODUCTS, 
Maner Works, Manor Drive, 
BLAOKPOOL, Lanes. 


‘* BARGAINS WITH PERSONAL SERVICE.” 


norany CONVERTORS. 24 v. dc. input. 290 ¥. a. 

C brand sew. 2410+. itt 
A tew of these models, store 

soiled, at a redaction of 10 Ditto, 150 watts. ace 

25/10/-, with sliding resistor for same 86. Carriage 

on all the above 7.6, outside mainland extra 

ROTARY CONVERTOR By Lancashire-Crypt 

24 v. dc. input, 230 + ac. Wc 155 watts output tt 

wood carrving case, with S-pin fush itput socket 

abeoiutely brand sew and unused i. original packing 

ease. £7196, carriage 10 A @oall number left 

24 v. dc. input, +. a.c.50 c. 4 amps. output, in stee 

case, £22 10-. Ato transfo nes 50/230 + tw suit 

mame, 21/10'-, carriage on each 

CRYSTAL CALIBRATOR, NO 10. Xtal controlled 

1.5 to 10 Mc/s, can be used up to 30 Mc/s, used but 

in good condition, 39/6. New and unused complete 

with instruction book im carrying haversack, §5/-, 

p.p. 2/6 

entree aa R1M 

3 waveband. |.2- ® 250 metres 

100/25 a.c., also "ee “ae Used bet 

condition, only £7 19 6. carriage £1 mainiand 

CR1 RECEIVER. ‘ mdition, £19 

CR 100/23 and 8 Mot ro 10- Carriage rt mainland 

BATTERY CHARGE ai uc. ung M4 

output at 10 ampe “5 meter, fine and coarse controls 

enables 6, 12, or 24 © batteries t« heaned, fused 

with on/off «witch 29 10- ¢ £) mainiand 

RECTIFIER SETS. 20 + t 

“6 amps. output, £12 1 

0 amps. output, 217 

%) amps., £20. 380 440 + 

50 amps. output ei 

IFE ALKALI 


Perens a” off ated lO ur 2ky whe 
f the Transmitter ET45 226 « \ dozer 
lote at 19/- ea: 50 to 106 16'- ea. Packing end 
Ericson thigh resistance 4,000 ohme 
D.L.R.5 low resistance. J- ca. with 
breast microphone 96. PP. on each | 
ROTARY 6v dc. input, 265 ©. de 
output 175 mA.. type 57 by Hoowers. brand new, 176 
12 v. ditto midget type 310 +. doc. output 90 mA 
PP. 1 
LINEMEN'S SAFETY BELTS. Leather 
x tin double buckles, with safety catch, a must 
climbing purposes. Brand new, 17/6. F 2 
HAND MICROPHONE Moving coil No. 13, round 
2gin. diameter, with thumb press ewitch panes new 
only 126. P.P.1)-. Inserts for mame, 46. PP oe. 
ANTENNA CURRENT INDICATOR. 5 ‘ 
Qyin. flush. 8G PP. 64 
AERIAL VARIOMETERS. Part of 19 st Mk U 
New. 136. P.P. 1/6 
873 MINIATURE LF. STRIP FM. conversion 
9.72 Me's, complete with 6 valves. Conversion « 
Pw Apri! aa Now PF 
00! UNIT, U.S.A Case 1 x4 Sin., hinged tid 
with LmA pin. meter fineh fitte micro toggle 
ewitches, relays, condensers and 
wonderful bargain. 22:6. PP. ‘ 
CONTROL , U.S.A. Fitted 2in 1 mA. Tush meter 
other components, 126. PP. | 
2 Model, 100 Megohmas 


mponenita 


oncane awite hes 
ERS. 


chbLe A 
Henly’s new, Unirubber 2.5 


14/0076, 106, 100 yda., PLP. 2 420 va 

PP. 56. Unifiex single screened 2.5, 176, 

per 100 yards. Dumet Twin screened 25,0076. 95 - 
P. 6 Equipment Wire, 14°0048 p.ve 

“| > Ditto, 76.0074 S40ft. colle 


% Centimetre 1 8.A.. RTIO 
APS with Scanner. Powered by Douglas Generating 
plant with 24 v. 500 w. 2.000 ¢ alternator, the whole 
folds away in a light two-wheeled trailer, 275. Trane 
port by arrangement Photograph 
Tertns CWO oF approved monthly accounts 
8.A.E. inquiries 


A. J. THOMPSON 


“ EILING LODGE,” CODICOTE, HERTS. 
Phone : Codicote 242 


PARALEX 
ADJUSTABLE 
HOLE CUTTER 


Morse Taper Shanks 
No. 4, 3, 2, I. 
Par. Shanks from 3” to j 
Up to 124° dia. Hole capacity 


TEN MODELS 


Sold throughout the world 


Send for illustrated 
catalogue to 


LUDFRY LTD. 
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CLEAN AND SILENT 


D.C. +. A.C. |}: 


UP TO 100 WATTS 
WITH THE NEW 
FELGATE ELECTRONIC 
INVERTER 


NO MOVING PARTS 
FREQUENCY CONTROL 
Manufactured by 


RADIO MAILING LIMITED 


STUDLAND HALL, reg STREET, 
LONDON, W.6. 


| MERCURY SWITCHES. « 


WIRELESS WorRLD 


SERVO AND ELECTRONIC SALES LTD. 
RECEIVERS RGOG. S0Ko-2Mele im 8 ranges Maine of 
1 MAINS BATTERY POWER 


276 Ra - TOP & ality ‘COMPOR- 
ENTS TRANSFORMERS aa ‘ xv 
herm. sealed, 65/- (pp. 3/6 caPActTons Tec 
nol 0.02 uF. 11 ky PF. lik¥. 17/6 


‘ 26 ‘5 
P COLVERN RELICAL POTENTIOWETERS 
rw 2601, K os ~ i FRANSPORHER 
o oA © berm. sealed ’ 
HIOH STAB RESISTORS. ‘., 22/6 per lo H 
~ Many 1% and 2% values available. HEAD- 
PHONES, 190 ohm, CLES 66 i” 
enn 2 Sipe. wt QuARTE CRYSTALS, 
*, 6)- p iv 
UNITS "’ res. arms 1-459 hime, 2 cap. arme 
4392 oF, data sheet avai 176 ‘pp. a” wan AT- 
STORE BRIDGES, 0-200 ohms with 25-02 


_DaarroE Ra OraneD | 


‘ 


Wer 
« 20 ¥. 00 cpa, t * . £4910. 
' 


put 7 ¥ Ds tput | 
Sacrum. UNITS, input 20 
s¢ 826 


art f SMOOTHING i 


76 10 
” powRa Units bb pl a. 


_ INDICATOR v NIT APW 


” TELCON TYPE 53 Ae AX 


| CHASSIS au. 10 PF 


100 
™ ' NITROGOL c AP 


t Acrroks 4 


23 
' cala-comnncTeD POTENTIOMETERS 
K, type CLRA a5 POTENTIOMETERS 
“ ach with k 2 ». 17 8 
f ‘ MINIATURE 
4- {) ADMIRAL 
TY SOUND POWERED ‘Tl EPHONE SETS, « 


75)- per pr. ips 


Post ont 


1, HOPTON PARADE, eranatean HIGH ROAD 
LONDON, 6.W.1 


Callers t 


. HIGH STREET, Cormeres, KENT 
».: Streatham 6145 and Orpingt Lone 


s: Nett C.W.0 appr 


CARBON MIKE | 
CAPACITANCE- RESISTANCE 


Octoser, 1959 


A NEW LEASE OF LIFE 


For your T.V. Tube 
Price 30’. 


Post, packing 
& ins. 2/6 


Pat. pending 
Reg. design 


No Soldering 
No Wiring 
Just Plug in 
it's Automatic 
26 it's Guaranteed 


Postage and Packing 


the most common TV 
1 resulting in loss 
oY siivery scree 


Tube faults is low 
of brightness, negative 


vclair Unit reste 
: rrects the abo 
Applicable to all sets operat 
MPORTANT State make 
Tube employed Failure 
Unit must be retur 
back 


SINCLAIR ELECTRONICS 


Dept. WW, 18 Newport Court, 
Charing Cross Road, London, W.C.2 


Phone REG 5520 


res the cathode emission 
ve faults, for a very low cost 
“g off A.C. mains 
of set, Model No 
tube to reactivate 
ned within 7 days for money 


BEADON GARAGE BEADON ROAD i 


oO 


A MAST PROBLEM? 1 Styimasts 


REPANCO MIN!-3 


A new local station pocket transistor 
Radio 

@ Size Sin. x 3fhin. x IRin 

@ Long and Medium Wave 

@ Dual Ferrite Aerials 

@ Loudspeaker reception 

@ Regenerative RF Reflex Circuit 

Send Now! 1|/6d 

easy wiring plans, 

price list 

Mail Order and Trade : 
to encer- 

RADIO EXPERIMENTAL P 


WwW : 
PRODUCTS LTD.. est standards now available 


¢ 

5 

| at your Dealers Remarkable | 

33 Much “= en } performance and priced at 54 


YOU are invited to apply for 
a copy of our illustrated brochure 
and price list which gives full 
details of our wide range of 


QUARTZ CRYSTAL UNITS 


which are renowned for their 


(post free) for 
nstructions and 


LP BPABABALA PO OD OD, 


A full 
vision 


specification |7in 
eceiver 


Tele- 


ems cole, detentions Accuracy & Reliability 

Wholesale Enquiries and Export For Leaflet apply te :— 

‘ia REPANCO. as SPENCER-WEST LTD. 
*Brien’s Buiidings, , Quay Works, Great Yarmouth, Norfolk 
Foleshili Rd., COVENTRY. 


‘Phone ; 4908 
Tel.: 40594 Grams: Spencer-West, 


THE QUARTZ CRYSTAL CO. LTD. 


0.C.Cc. Works, Telephones: 
Wellington Crescent, | MALden 0334 & 29868 


New Maiden, Surrey. 


Great Yarmouth 


PPL 
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TECHNICALLY TRAINED BY 
PULLER ELECTRONICS 


FREQUENCY STANDARD 


with an accuracy of | part in 10°, 


SPECTRUM ANALYZER 
TSX-4SE 3cems 


POWER METERS 
TBN-3EV. Thermistor W. Bridge 
Type '7. UHF-VHF 0-40 wacts 
CT-101 UHF 


VALVE VOLTMETERS 
Balantine !Ocy/s-!50kc/s 
with variable gain 


KLYSTRON POWER SUPPLIES 


selective amplifiers bridged T type. 
RECEIVERS 


down to | micro-volt. 


PSS 300-600mc/s with RF Stage. 
AR-88D 


SIGNAL GENERATORS 
C.T.-53 freq. 8-300mc/s 
TTX-10-RH 3CM FM Test Set. 


Accuracy | part in 10* with a frequency coverage 500 cycles 
to 300 mec/s for signal calibration. Generates a signal of at 
least point one volt across 80 ohm load from 2 kc/s to 10 mc/s 


Klyscron 2K25 Frequency range 


Oil cooled 


Can also be used as an amplifier 


Several types for high and low voltage klystrons, also associated 


Ferris 32A Field Strength Meter 200kc/s-20mc/s 
R1294 $00-300mc/s Local Oscillator CVS2. 


Type 13/TF-948 CW/AM/FM/Pulse freq. 20-80mc/s 
LAE! CW /Pulse freq. 503-1330mc/s max output !00my 


ICS 


keen student 


Will measure 


ARChway 1678 


Service Facilities for Most Types of Electronic Equipment 


PULLER ELECTRONICS 
|A, WHITEHALL PARK, LONDON, N.19 


OF KNOWLEDGE 


RADIO AND TELEVISION 
AND TV SERVICING; RADIO SERVICE AND SALES; 
VHF AND FM 
'CS Courses give very real help to the man setting up his own 
business or facing a technical career in the radio industry. 
Examination Courses for:—British Institution of Radio Engineers, 
City & Guilds Telecom. Tech., Radio Servicing (R.T.E.8.) & Radio 
Amateurs, (C. & G.). 

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE 
Build your own 4-valve TRF and S-valve superhet radio receiver 
Signal Generator and High-quality Multi-tescter 

FILL IN AND POST THIS [CS COUPON TODAY 
it brings the FREE 1CS Prospectus containing full particulars 
of 1C S courses in Radio, Television and Electronics. 


INTERNATIONAL 
CORRESPONDENCE 
SCHOOLS 


1 
. A WHOLE WORLD | 


Ss Sg Se ee 


IN RADIO, TELEVISION AND 
ELECTRONICS ENGINEERING 


Opportunities in Radio Engineering and allied professions await 
che |CS trained man 


ICS Courses open a new world to the 
ENGINEERING; RADIO 


ENGINEERING; ELECTRONICS, etc. 


—=——_— eis ss aS ee ee 
International Correspondence Schools, 1 

| Dept. 222P, Incertext House, Parkgate 

r Road, London, $.W.!! 


| Name AGe 


ADDRESS 
Block Capitals Please 


for | OCCUPATION 
10.59 


TEST EQUIPMENT 


BEAT FREQUENCY OSCILLATORS 

0-10 ke/s wwzehill No. 5 metered output 
10 or GOO ohms. Size 174 x 

7 valves. 812. 

TESTERS ¥. M.8. No. 1 Mk. 2 

A precision audio test set by Muirhead, ideal 

as a laboratory sine wave source, 100-40,000 

eps. Range easily extended down to 10 cps 


Sten 


£40 
mre gm yoy GENERATORS 
as t 


) Mc/s. With mains 
ny aerial and instructions 
16-150 Mics. 0.1 wV. to 100 mV 
omplete = = new calibration and instruc 
thons £18 
R.C.A. ne ‘Sweep GENERATOR 
A versatile frequency modulated signal gen 
erator for alignment of R.PF. and Video circuits. 
Centre frequency range 5-65 Mc/s. Sweep 
deviation 0.2 to 20 Mc/s. Frequency marker 
5-70 Mc/s. Output 0.5 volt max. with vari- 
able attenuation to over 30 db down. Com 
plete with stabilised power unit for 115 or 
230 volt A.C. input 
C.R.T.4 SEPTA 
Twin gun precision oscilloscope tubes with a 
flat screen and 1 P.D.A. ring. Standard base 
622. 


TRANSMITTING TUBES 

4-400 A. 720 watts R.F. output 
to 100 Mc/s. 812/10/-. 
WAVEMETER TFG43A 

20 to 300 Mc/s. in 4 ranges. Complete with 
calibration charts, instructions, spare valve, 
incorporates a 50 wA meter. Brand new in 
padded transit case 

4 the abowe equipment, whether new oF te 
conditioned, is om first-class condition and 
workeng to orginal specification. More data 
and our full list of test equipment will be 
forwarded om request 

Portiand Pays Postage and Packing 


PORTLAND ELECTRONICS 


20 Portland Place, oe 
Nr. Manchester STA 2/148 


Max ratings 


5,000v. INSULATION TESTERS 


continuously 
from rero 
Output current § milh- 
amp max. for D.C. 10 
milliamp max. for A.C. 
Voltageindicatormeter 
for both A.C. and D.C 
Voltage reading drops 
~ to zero and Magic Eye 
5,000y Insulation Testers closes 
Voltage indication by Magic Eye 
Power supply 200-250 A.C 
Dimensions 18 x 18 x I3in Weight 30!b 
Made for flash testing and for the measurement 
of the breakdown vokage of electrical com- 
ponents and insulation. A spring-loaded switch 
is fitted in the test prod which keeps the 200/ 
250 v. supply switched off Original cost €7S 
Our price brand new in fitted transit case £24 
LIMITED QUANTITY ONLY 
Tape Recorder or Gram Unit cases size !7}in 
x 13j}in. x 10in. Walnut 35/- each, carriage 5/-. 
GAS 16 mm. Cine Cameras with magazine, 
ex Govt., f/3.5 lens, €4 each, polished 
Rectifier Units. 240 v. AC. in 
O.C. out. at 2.5 amps. €12/10/-. Carriage 20/- 
Transformers. 210/250 v. in 275 v./0/275 v 
SO mA 6.3 v. at 3a CT 17/6. 0/240 v. in, out 150 v./ 
0/150 v. 215 mA S00 v./0/S00 v. 200 mA 6.3 v. at 
Jamps 6.3 v. at 2 amps 5 v. at 3 amps 32/6. 0/240 v. 
(38001380 v. 450/0/450 v. S50/0/550 v.) 250 mA 
40/4 v./6.3 v. at 4 amps 0/4 v./6.3 v. at 4 amps 0/4 
v./6.3 v. at 3 amps 0/4/5 v. at 3.5 amps 37/6. 0/240 
v. in, 550 v. owt 290 v. 0/20 v./450 v./640 v./820 v. 
out 6.3 v. at 3 amps 6.3 v. at 4 amps 6.3 ©. at 3 
amps 6.4 v. at 2 amps 42/6. 
Pots. 1K, 2.5K, 10K. 4 40K, 2HEG 4/- each. Post 9d 
Tygan fret 2/- 
T Down 
200 250 v. in 30 v. out 100 warts 17/6, post 2/- 
200 250 v. in 110 v. out 100 warts 17/6, post 
Voltage maguiseese _ 150 w. by Selec 15S/- 
——- ce 6/- set. 
CA N HAND MIKES 2/4. 
Meters 0.35 mA 10/-; 0.5 mA 10/.. 
HARRINGAY SUPPLIES 
MS HORNSEY ROAD, N.!P ARC 4107 


variable 


100/120 v 


Rieven years ago the Fidelia range of hand 
built real high fidelity equipment wae tnliroduced 
Rased on over twenty years’ experience of high 
quality sound reproduction ite soundness of 
dgsign and construction has both outlived many 
passing fads and permitted original muxtels to be 
rebuilt at mextest cost to provide VHF reception 
and other facilities 

Our present range inchaces 

Pidelia Major AM/FM tuner anit #ith pre-amp. 
tone controls, ete. BF. stage on all wavebands, 
variable selectivity, eto. Price 6287/4, or with 
the Major amplifier, €42 14)-. 

Pidelia Imperial, VHF tuner. Price £15 /5/-, 
or with pre-amp. and tome controls, €19. 
Pidetia , ewitched VHF tuner. Price 
214 '@-. or with pre-amp. and tone controls. £19. 
Pidelia Preciton built as a VHF 

chassis, 3 waits output, bass and treble controls, 
an ideal emall quality unit, @8]. 

Fidetia Major ampiifter, €18. 

Pidelia Mk. 1. Stereo amplifier with contro! anit, 


Se ge wise om request, 
for postage te 


<BEVELUPMENTS Ta: Peecchowmn S188 


WIRELESS WORLD 


OcTOBER, 


Z & I AERO SERVICES LTD. 
14 South Wharf Road, London, W.2 


Telephone: AMBassador 0151/2 


Cables: 


A.R.B. Approved Stockists 


ZAERO, LONDON 


RETAIL BRANCH: 85, TOTTENHAM COURT ROAD, LONDON, W.!. 


AUDIO OSCILLATORS 
Hewlett Packard Mode! 200A. Resistance tuned 
Oscillator with a frequency range of 35 to 35,000 c/s 
in three ranges. Max. output | watt into 500 ohms 
with distortion not exceeding 0.5%. Output is 
not metered. Power Supplies |!5V A.C 

PRICE, new, fully guaranteed 42728 0 @ 
Packing and carriage 15 


HEWLETT PACKARD MODEL 205AG. 
Resistance Tuned Oscillator with a frequency 
range of 20c/s to 20kc/s in three bands. Output 
5 watts into 50, 200, 600 and 5,000 ohms with 
distortion not exceeding |° Output Meter 
Input Meter. Calibrated Attenuator 

PRICE, fully overhauled and guaranteed - °° 

Packing and carriage 0 


LO-50 B.S.R. AUDIO Aopen Fre- 
quency range 0-16,000 c/s; Maximum Output 
0.5 Watts into 600 ohms. Output Meter. Tuning 
by means of two dials. Power Supplies 230V A.C 
PRICE, fully overhauled and guaranteed £30 0 0 
Packing and carriage ; 2 


MODEL 134 CATHODE FOLLOWER 
VALVE VOLTMETER AND 
A.C. AMPLIFIER 
Measure A.C. Voltages from |!00uV to 200V at 
frequencies from 300c/s to 200kc/s with an accu- 
racy of 3% Can also be used as stable A.C./ 
Amplifier with a gain of 4,000 and maximum 
output of 10 Volts into 10 kohms nput imped- 
ance 100 megohms 
PRICE, fully guaranteed £35 0 0 
Packing and carriage 1 00 


WAVE-WATTMETERS TS-3 AP 
Frequency range 2700-3400mc/s 
Frequency measurement accuracy 
Power range 0.5 to 250mW 
Power measurement accuracy | 
The instrument consists of a 
chamber containing a thermistor 
wavemeter, crystal detector and 
ammeter 
PRICE, complete with wavemeter calibration 
charts, fully overhauled and guaranteed £45 0 O 
Packing and carriage 15/- 


0.5mc/s relativ 

ib 

high 
a 
a 


frequency 
Cavity type 
D.C. Milli- 


EVERSHED SERIES 2 BRIDGE MEGGERS 
500 Volts, 100 megohms, unused and fully guaran- 
teed 65 0 
1,000 Volts 
guaranteed 
Packing and carr 


fully overhauled and 
£65 i) 
age 1090 


200 megohms 


PORTABLE METERS 
0-160V AC/DC M.1., Bir 
fully guaranteed 
0-150/300V Dual Range AC M./., Sin 
fully overhauled and guaranteed 
0-150/300V Dual Range AC/DC M.1., Sin 
Scale, fully overhauled and guaranteed 
0-150 Amps AC M.\. Weston model 
Mirror Scale, unused and guaranteed 
Packing and carriage 


Mirror Scale, unused and 


Mirr 


OSCILLOSCOPES 
COSSOR TYPE 339 DOUBLE 
OSCILLOSCOPE. 2-stage “Y 
H.F. Compensated Amplifier 
to 250kc/s 
PRICE, fully overhauled and guaranteed £30 0 0 


ERSKINE MODEL {3 DOUBLE BEAM 
OSCILLOSCOPE d-stage “Y' Amplifier and 
H.F. Compensated Amplifier Time Base 2c/s to 
750kc/s. Time Base Calibration marks indepen- 
dent of “Y" input, at and 10 microseconds | 
intervals 

PRICE, fully overhauled and guaranteed €55 0 o| 


DUMONT MODEL 24! SINGLE BEAM | 

OSCILLOSCOPE. Time Base !5 to 30,000c/s. 

Provision for brightness modulation of the trace| 

to mark another event on the C.R. screen 

PRICE, fully overhauled and guaranteed £30 
Packing and carriage é! 


BEAM 
Amplifier and 
Time Base 6c/s} 


~|200 microamps M.C. 2}in. 


SPECIAL OFFER OF NEW METERS 
Galvanometer 10-0-10 microamps, 2}in 
Fi. Med 45/- 
200 Microamps M.C. 2in. Rd. Fi.Mtd., Calibrated 
every 5 microamps 32/6 
00 microamps M.C. 2tin. Rd. Fi.Mtd., Weston 
model 301, calibrated every 5 microamps. 35/- 
Sq.Fi.Med 
house model RX35, or equivalent 
calibrated every 5 microamps 35/- 
500-0-500 Microamps FSD M.C. 34in. Rd.FI.Med 
calibrated 50-0-50 22/- 
Packing and carriage, per meter 
Send S.A.E. for full list of meters 


Simpson 


V.H.F. RECEIVER UNITS BC-625 (part 
SCR-522 Transmitter-Receiver) 

4 Crystal controlled 

channel, 100-156 

Mc/s (3.0-1.93 

metres). Valves: 9003 


of 


stages 
AVC/Audio 
Second 
1ZSGT; Oscillator 
erator 2; Harmonic Amplifier 9003 
Squelch—other section of !2AH7GT 
and Low Impedance output 
PRICE, complete with valves 
and circuit diagram, but 
relay 
PRICE 


Audio 
High 


with description 
without squelch 
S/- 25/- 
chassis only, less valves ...P.P. 3/6 7/6 
ALSO LIMITED QUANTITY ONLY 
TRANSMITTER UNITS BC-624 (part of 
SCR-522 Radio Set) Valves: Speech Amplifier 
6SS7; Push Pull Modulator (two 12A6); Oscil- 
lator 6G6G: Ist Harmonic Ampl. 12A6; 2nd 
Harmonic Amp. 832; Power Amp!. 832. Output 
8 watts 
PRICE, complete with 
circuit diagram 
PRICE, chassis only, less valves 
Descriptions and circu 


valves 


description and 
P.P 22/6 

7/6 
each 


P.P. 3/6 
its available at 8d 


RECORDING INSTRUMENTS 


TWIN PEN SWITCHBOARD PATTERN 
RECORDING MILLIAMMETER, Evershed 
and Vignoles, Sensitivity SmA DC. Chart Width 
6in. Electric Chart Drive 230V, at a speed of tin 
per minute. Oil Dashpot Damping. Complete 
with Syphon and Gravity Pens, Ink, Dashpot Oj! 
and two Charts 
PRICE, fully guaranteed £65 0 0 
EXTRA for rewinding the movements to |mA 
F.S.D 

Packing and carriage fi 00 
SINGLE PEN SWITCHBOARD PATTERN 
RECORDING MILLIAMMETERS, Evershed 
and Vignoles, Centre Zero 2.5-0-2.5mA or open 
scale 5mA F.S.D. 6in. Chart driven by a 230V 
Electric Motor. Chart Speed sin. per minute 
PRICE, fully overhauled and guaranteed £50 0 0 

Packing and carriage £i 0 0 


We have other ranges in stock. Please state your 


requirements 


EVERSHED 12-PEN TIME RECORDER 


Portable 12-channel instru- 
ment for simultaneous re- 
cording of |! events with 
time marks provided by 
12th pen The recording 
is presented in the form of 
“on-off pulses Chart 
Speed 2 inches per second 
PRICE, unused, in original 
packing, complete with 
accessories and a supply of 
charts <0 0 0 


Westing-| 


2/6, OC 


12AH7GT, Harmonic Gen-/|¢ 


PANEL MOUNTED TIME SWITCHES. 
3in. Dia, Flush Panel Mounted Precision Time 
Switch. Will switch off up to 5 amps at 250V 
after an interval from ¢ to 15 minutes. Calibrated 
every 4 minute. Invaluable for process work, 
developing etc 


PRICE, only 25/— P.P. 2/- 


VALVES 
All tested and guaranteed 


3W 6/6 6H6, doz.12/- 
5 


OD3/VRI5O 5/6 
SS 


9006 

AW3(VS110)4/6 
EFSO, Silver 1/6 
EFSO,RedSy!.2/6 


1eriemritie 


NNN NU O CNN ON AOSS 
irre wt 


ooe! 


' 
' 


~~ VOUGSUGSO4 SDA 


' 
wa — oo 
1eoei 


VR-65A 


SPECIAL VALVES 
Thyratrons C3R14, 10/- 
Klystrons: 417A, 40/-; 723A/B, 70/- 
Magnetrons: 2336, 120/-; 2/42 '180/- 
QK59, QK60, QK6! QK62, 40/- 


CATHODE RAY TUBES 
3ACP2, 20/- 3API, 17/6; 3BP I, 
SADP!I, 40/-; SCPI, 50/-; SFP7, §0/-; 
250/-; Mullard 1SCDD28 60/- 

Packing and postage 2/6 in £ 

Orders for 12 valves or more, postage paid. 


+ 5130, 40/-; 


12/6; 
SSP7, 


Please write for full list of valves 


TR-1520 V.H.F. TRANSMITTER STRIPS 
Consists of IF Crystal Oscillator CV-136, Push- 
pull Modulator (two CV-138), Doubler CV-136, 
Amplifier CV-309 and Output Amplifier CV-222; 
Frequency 115-145mc/s Strip complete, with 
4.86mc Crystal, less valves 7/6. P.P. 1/6 


ROTARY TRANSFORMERS 
Type 47, input 6V; output 240V SOmA 
DY!/ARR2X, input 12V, output 250V SOmA ... 35/- 
ML-4312-35, input 24V, output 135V, 26mA ... 18/6 
DYS/ARR-3, input 24V, output 180V,100mA 25/- 
3638, input 24V, output 220V, 60mA . 18/6 
DAIA, input 24V, output 230V, 100mA 22/6 
DM32A, input 28V, output 250V, 60mA ...... 22/6 
ML-3420-175, input 24V, output 250V, 65mA and 
6.3V, 2.8A 
Type 76, input 24V, output 250V, 
Type 106, 24V input, 
50V Grid Bias 
Type 826, input 24V, output 250V, 60mA, con- 
tains DM-32 Dynamotor mounted on filter box 
with on-off relay = $5/- 
DM-416, input 24V, output 330V, 170mA 25/- 
DY-I9A, input 24V, output 400V, 400mA 35/- 
Packing and carriage 2/6 in £ 


30/- 


55/- 
1S0mA 25/- 
output 250V, a and 


\— 


Please write for full list of Rotary Transformers, 
Power Units, etc 


TS-12 STANDING WAVE RATIO INDICA- 
TOR EQUIPMENT consisting of indicator 
Unie with meter calibrated direct in SWR values 
from | to @, and Plumbing Unit containing Slotted 
Waveguide, Probes, Terminations and Adaptors. 
Frequency Range 9305 to 9445mc/s. 
PRICE, fully overhauled and guaranteed sas | 00 
Packing and carriage 00 


We wish to buy High Class Communication Receivers, Precision Electronic Test Equipment, etc. 
We urgently require Hallicrafter UHF Receivers $-27C and Air Ministry Receiver R-1359. 


OctosEr, 1959 


WIRELESS WORLD 


Wireless World Classified Advertisements 


Rate 7/- or & limes or less and 3/6 forJevery additional 
ene or part theree! average lines 6 words. Bez Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o “Wireless 
World” Dorset House Stamford St. London 6.B.1.) Trade 
discount details available on application. Press Day December 
issue Wednesday, November 4th No responsibility 
accepted for errors 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offered 
for sale through our displayed or classified 
columns carry no manufacturers’ guarantee. 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, or many have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur- 
chased 


NEW RECEIVERS & AMPLIFIERS 


A™ FM stereo chassis, 6w output with 2 
speakers, only £20.—Bel Sound Products, 
Marlborough Yard, N.19 0182 


geeawere AND AMPLIFIERS 
SURPLUS AND SECONDHAND 


+ 100 Receivers (reconditioned), 
. *(p £1) 1131 V.H.F. Tx’s, 


B. R. Jessop, Hamble House, Hamble, 


>OR SALE: Pye Car Radio 12v Type—P 24 
CR c/w Speaker, good condition la No 


090 {8712 
RO Rx's, etc., AR88, CRI100, BRT 400, 
G 209, S640, etc., etc., in stock.—R. T 

I. Service, Ashville Old Hall, Ashville Rd., 

London, E.11. Ley 4986 [0053 


bananas x oeeNT SURPLUS 
AND SECOND-HAND 

EN Signals th fitted rere with R 10 

units, 2 Wireless senders, 2 Reception sets, 

Power supply, 1 Unit Pulser, 1 Monitor, 
Aute Transformer 1.6 KVA 50 cycles 130/25( 
volts. Offers for whole or part.—Broadbent 
Bros. (Nottm) Ltd.. Daleside Road, Notting- 
ham. Telephone 53927 8703 


NEW DYNAMOS, MOTORS, ETC. 


R° SSIAN thermo-electric generator 
ing paraffin lamp, provides 90V at 
1.2V at 0.5A+bias; suitable operating any dry 
Wireless sets; contains 100 thermo- 

for semi-conductor research; useful 
boating and expeditions; post paid 
International Technical Develop- 
Colnbrook, Bucks 8655 


includ- 
10MA + 


camping, 
K £1 


ments, Ltd , 


veer, EQuieneny SURPLUS 
ND SECOND-HAND 
‘AYLOR t. versal Meter, model 85A. Ex- 
cellent condition, very little used, £16 
Box No. 4828 (8685 


HE Corporation of Trinity House, Tower 
Hill, London, E.C.3, has the following 
juipment available "= disposal— 
Dumont Oscilloscope 
Cossor © eee Beam Oscilloscope 
lode 
uRS. for the above equipment must be re 
ived by (he Secretary on or befere Monday, 
h October, 1959 
fHE equipment can be seen at Trinity House 
by appointment 8683 
FFERS for BC.221.T and LM.1i2 frequency 
t condition, unmodified 
ed—A. J. Reynolds, 
%, London §.E.14 
p.m. New Cross 1443. (8717 


MERICAN Test Oscilloscopes type 
TS-34/AP. These instruments are a self 
contained portable unit with built in 110 yolt 
power pack and were made for checking aii 
types of radio and other electronic equipment 
They are ideal for all service engineers for TV 


radio or similar purposes 
2-6AG7, 2-6SL7GT, 
1-65 and a two inch tube 
, all controls are fitted along the sides of 
instrument and &@ carrying handle is fitted. All 
are complete but due to storage are not sold as 
being in i»! ores All sper @ parts avail- 
able. Our price 10 each or 2 for £15, plus 
10/- part ane and packing 
DO not be put of by the price, they are . a 
y times this figure 
. 44-47, 48-49 Staf- 
(0106 


rel ephene after 


ord St. \Wolverhernp 


UNDOUBTEDLY 
THE BEST 
but cost no more! 


Forex 
High Fidelity 


Output Transformers 
5-100 Watts 


P4076 

Baxandali 

5 watt Amplifier. 
Price 36/-. 

P4131 

Mullard 

10 watt Amplifier. 
Price 60/-. 


P5203 

Mullard 

20 watt Amplifier. 
Price 95/-. 


TD5874 

* AFN " 

Stereo Amplifier. 
Price 52/6. 


* 


Transformers specified 
for Brimar 2/8P2 8 watt 
Stereo Amplifier 


P4137 
Output 
Transformer 


Price 85/- Price 52/6 


Available for immediate delivery if 
any difficulty please fill in coupon for 
name of nearest stockist 


Just 
released 
P4136 


Mains 
Transformer 


Partridge Transformers Ltd. 

Roebuck Road, Chessington, Surrey 

| Please send to address below name and ad- 
dress of my necrest Partridge stockist. Also 

| literature on standard range of transformers. 1 

i Name 


§ Address............ 
] . 


veer. Sousemenr—. SURPLUS 
SECOND-HAND 
IGNAL pone nn oscilloscopes, 
meters, valve cemmaters, _ — 
au renee -. sic.. © T 
rvice, Ashville Olt “A I h 
London, E.11. Ley. 4986. ail As vine Ose 


a Canpeatere Advance E.2., 

D.1., ‘. Cole and 
unused, ta £29. ‘10 
T.P. 329/C 
Megger, 
plus to 


output 
meters 


Advance 
others, some 
Q Meter Marconi Type 
£49/10 o.n.o. Taylor Meters M C 
Avo Variac and Watt meter all sur 
requirements.—Box No. 5098 871 


OLTMETERS!! Ammeters!!! 
Meters!!! Test Meters!!! 
300v. 50 cycles A.C 
Ammeters. 6in. 0.50v. 50 cycles AC. £4. 4 
30v. 50 cycles A.C. £3. Frequency Meters 
in. 40-60 cycles. 230 vy. A.C with re-actance 
£8. Even Shed megeer 
£15 Insulation test set 
AC/DC with Electrostatic 
Tag Panes. Toggle, Rotary and 
switches. Instrument knobs. Terminal! 
Start buttons. Solenoids. Switch fuses 
for list to Speed Electrics, Dept. W. W 
Street, Basford, Nottingham 


NEW COMPONENTS 
EW miniature printed resistors 6d 
postage 3d.; s.a.e. for leafiets 
Dalton Avenue, Whitefield, Manchester 


MAZING value: Philco Shortwave Car Radi 
convertors, originally £10: to fit any 
existing car radio and add six extra waveband 
16-19-25-31-49 metre bands, also standard 
broadcast, 6/12 volts, compact under dash 
mounting, chromium control pane) with hix 
press buttons, complete all fittings and in 
structions, easily fitted; 45/- post free; each 

instrument brand new with Mullard valves 
Tomlins, 127, Brockley Rise, Forest Hill, S E 23 
[8584 


x 


Frequem 
Voltmeters 4 
£3. 2in. 0.50v. D« 


each 
Ray, 4 
8696 


COMPONENTS—SURPLUS AND 
SECOND-HAND 

ALVES, new and used, from 1/6 
guaranteed, all types com 

radio, television books; lists fr F 

Radio, 237 Sedlescombe Rd. N., Hastings 


We. have large stocks of pretty well all TV 
components, valves and tubes, at much 
lower than standard prices, especially for old 
type receivers.—Cuttriss, Ltd., een 


each; 


[0212 


ARBON Brushes, 2,400 boxes, 2-LT, 2-HT 

in each box. For Dynamotor spya2- ABS2 

Fae’ Seqgnetiomens, 10K /574, new, 
windings; offers 

) ee, 25 Ashfeld Place, Otley, Yorks 


Mi4eere at low prices, 
in Receiver No. 5 (AP 10861) 
50c/s, unused, each in tin, 35 post 
large stocks of these and other types —P. B 
Crawshay, 94, Pixmore Way, Letchworth 
0087 


{ B6AR¢ 


fully guaranteed 


Herts Tel 1851 
NEW GRAMOPHONE AND SOUND 
EQUIPMENT 


APE recorders, 
Brenell 
graph, and M > 
TAPE decks: Wearite Brenell, 
matic, Dulci-Harting, Amplifiers and 

Dynatron, and Dulci 
Lustraphone, Philips 
All tapes and accessorie: 
Audio service department and recording studio 
HIRE purchase facilities available 
LAMBDA Record Company Ltd., 95 Live: 
pool Rd., Liverpool, 23. Great Crosby 4012 


LASGOW .—Recorders bought, sold, 

changed, cameras, etc, exchanged 

recorders, or vice versa.—Victor Morris, 
Argyle St., Glasgow, C.2 0201 


UR Oct. recommendation, a Unimixer 3 
way mixing unit, to go with tape re 
corder you buy from us.—Sound News, 10 
Clifford St., W.1 [0131 


as VOX disc recording mechanisms for 
L.P. or standard operation from 30gn 
; also comet lete sape-Gise or direct chan- 
nels from -ll2gn 
DEMONSTRATIONS can be arranged in Lon- 
don.—For full deails write to K.T.8., Ltd 
Coplow,” Park Rd., Braunton, N. Devon 
Comes by appointment only [0210 


noe RECORDING STUDIOS (Est 
9).—Recorders 
by Senasai. series IV, etc., Brenell (Mk. V 
and the marvellous lightweight Three-Star) 
pocket 3-way mixer, posted; installations 
lor induatey and the home; tape 
Recorder ouse, Peel St.,Eccles 
1624. Director, Thurlow Smith, 


Ferrograph 
Telefunken, Truvox, 
8.8 


Vortexion 
Refiecto 


Brad- 
tuners 


Truvox 


GRAMOPHONE AND SOUND EQUIPMENT 
= ous AND 6ECOND-HAND 


Tape Te 
FPerrograph an 


Ai Bu Wy 
models able available A. 2. News, 
Clifford St, W.1 (01 
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NEW G.E.C., $.T.C. AND” WESTALITE”’ 
SELENIUM RECTIFIERS. Largest L.T. 
range in Gt. Britain. ONLY Makers’ 
EST GOODS supplied NOT Surplus. 
$.T.8C HT.K3/15 S/-; K8/45 9/4; K8/50 9/10; 
K8/100 16/8; ali post 4d. extra 
BRIDGE CONNECTED FULLWAVE. 
17 v. , 13/4; 1.5 a. 26/6; 32 
38/6, all post 6d 
45/-; 3 a. S4/-; 


124/-; 
-;3a 


100 v. | a. 61/-; 
t12/-; 2a. 134 13}4/- 
2/-. 

BRIDGE CONNECTED WwiTH 
SQUARE COOLING FINS v. 6a 
$3/7; 10 a. 61/-; post 2/6 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or Tiin. SQUARE 


COOLING FINS. Both types, same price 
17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v 
6 a. B9/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6a 
124/-; 10 a. 144/-; 72 v. 6 a. 160/-; 10 a. 186/-; 


10 a. 270/-; all post 3 
’ (BRIDGE) !2-i5 v.D 


06s 12/-; 1.2 «. Wi-; 2 a. 32/6; 5 a. 37/6; 
10 a. 64/6; 20 a. 1417/6; 30 a. I7I/-; 50 a. 278/-; 
24 v. 1.2 a. Wj; 5 a. 6O/-; 10 a. 109/6; 20a 
208/-; 36 v. |.2 a. 47/6; 5 a. 82/6; 10 a. 1594/6; 
100 v. 1.2 a. 62/6; 25 a. 154/6; 5 a. 195/6; 
10 a. 391/-; 170 v. 1.25 a. 135/-; 195 v. 1.25 a 
144/6. Aljl post extra 1/6-3/6 E.H.T. Rects 
140.134, 25/-; 36 E.H.T. 60 35/10; post 4d 
I mA. AC/DC meter rects. 14/6 

“SALFORD” (BRIDGE). 6 and !2 v. 0.C 
1 a. 7/6; 1.5-2 a. 8/6; 25 a. 11/9; 3 a. 14/9; 
4-5 a. 16/6; 6 a. 23/6; 10 a. B4/-; 14 a. 42/-; 
24 v. | a. 12/6; 1.5 a. 14/3; 2 a. 18/6: 3 a 
26/-; 4 a. 29/6; 6 a. 36/6; 10 a. 75/-; other 
sizes. Post. under £1 add | ver £1 add 1/6 
Suitable Transformers from 14/-. Post 1/6. 


Wholesale and Retail 


T. W. PEARCE 
68 Great Percy Street, London, W.C.1 


O@ Pentonville Road, Between King’s Cross and Ange 


AMERICAN 5-FT. DE LUXE MAST SEC TIONS, 
super smooth finial jin. dia ghiw 

telescopic cking } 1 up any ie gt 126 
rach Coat a bing juan 

‘AMERIC CAN 25-¥T HIGH SELP-SUPFORTING 


I 
person "4 —_- WAsts 
tic n 


2 te 05 
AMERICAN iia dia 35- toot ‘high TUBU LAR STE EL 
pnooghe ° 


canvas = ie ue. 130. (1 
30-ft ONE ‘PIECE wooo POLES 4in. dia. through 
hollow, light. perfé L Pin h. « 


porting. 35 - 
40-FT AMERICAN. Bin, dia., TUBULAR STEEL 
SECTIONAL MASTS. W all fit r ya. 
1210 - 
RICAN PLY woop MASTS 8in 
in 9 sections with 35 


85-ft high ge 


dia 75- h. High 


£. 0 
dua LIGHTWEIGHT STEEL Po BU 
ASTS w 


LAR AERIAL & £50 ¢ 
150-h. high 6ia dia. TU UBULAR STEEL SECTIONAL 
MASTS with all ¢ 

95.0.0 (ovat 

CA S-cloment YAGI ARRAYS 42 
moupling 
VaLF m cs Parrot Cage H DIPOLE ARRAYS 
en mounts with j 276 
MICROWAVE PARABOLOIDS. iin. dia * 
M200 (20/-) 

PTICAL REFLECTORS 6-f x 4 

antennae, £2000 
AMERICAN POLICE CAR WHIPS as 
long, one piece with * 25 
MILLIAMMETERS 2gin. di 1a 
coll, 20/- 
Finest Potted Amer i Sane SHOKES, 118 


Sin.x Sin. x 4in 
OTTED TRANSYORMERS 


6.3 v. 4a. C.T. 3 times, Pix yuali <4 : 
20/- (3%) 

r, CAN 230v. RELAYS. D.P : a, 12/6 (2" 
6in. Mirror Seale Wess Case Portable Dc. VOLT 
METERS 20 - 

amy | MORSE KEYS ‘Type D Enclosed in bak 
rar CAN ‘CAR WHIPs piece with matching 


transformer in base precise 30.- 
BENDIX 6ft. x 19im. Totally ‘Enclosed TRANSMITTER 
20 


Amounts in brackets are carriage—Englan! an 
Wales. 40-page list of ov 1000 different ue 
availabe. We neve lots of “ bits and pieces 
send your require jries answere 


Ww AN TE D BC610 
nsmitters 
y meters and 
| t P 
| Ha mmersm Ith. “wé My 


US AND SECOND-HAN 
Alze from us! Post free, , insured Gevaert 
d ] re ne L.P. tape a50ft, 


onaneerns AND SOUND Serena 


ft on strong ta ~00ls, boxed 
Perrograph 3AN and AH dem. models 
xccas. also available —Sound New 10 Clifford 
t wil 19 
AVE 30° the Tape King makes possible 
the impossible once more Agfa-Wolfer 
1,800ft. L.P m 7in. spools; would be 
35 imited quantity also tape 
sizes from mar 
recorders; all sae 
a few only A 
t fe Tape Deck cost 
n 7in spor Same price : be 
fore only 22 gns. or ter : c. G. Kingsle 
& Co 132, Tottenham Court Rd Lor r 
w EUS 6500 > 
AERIALS 


own aerials, save Prag ah a, BY 


N AKE y 
i er anufacturer offer if 
kit ») components include ca tir 7, e- sing 
moulding tubes, brackets can be u ed tc 
make 100 different models, T.V.. V.H.P., ama 
eur; brochure gives full illustrations, element 
j and prices 
I ard Maurice Equipment Co., Port 
mouth Rd 1, Cobham, Surrey Cobham 3239 
26 
TAPE RECORDING, ETC. 
ENDEZVOUS RECORDS offer com he 
78/LP tape to disc recording fac tie 
Leaflet from 19 Blackfriars St Mar 
heste l 


dise recording Micr yeroove LP fr 

7‘€ 7a rpm Iso 45 r m 
46-hour service: s.a.e. for co m rehensive leaflet 
AN ) Marsh Sound Service 

ttle P €, Moss Delph e Aughton, Orr 
kirk I Aughton Green 4102 8651 
cording in Leeds! Tape/Disc all 
Tape Recorder Hire. Studio wit! 
i ir nd editing facilities. Call or write 
fur letail sound Recording 4& Equir 
ent Hire, 21 Lane, Leeds 2. Leed 
6192 017 
Ta IISC/TAPE t editing, copying 
f nd du y matter (especially 
with LP’s from your wn tapes); consult Br 
tain’s oldest (not che: pest full-time transfe 
ervice lelivery 4 days; at long last we ca 
nsure your tape recorder, TV set, gramophone 

ver components 

mited service calls 

rt of Brita 

for quotatic 

London 1 
0192 

price 

1 A 

17 

ise 

Lon 

44 

R64 
JEW valves wanted, any best cast 
price by return.—Star 43. Spor 
West Bromwich, Staffs. Tel. Wes. 239 
2c AT 

A! I or Americar 
d t keenest cast 


WANTED, EXCHANGE, ETC 
V JANTED regen e Cc Cad enza ribbon mike 
tate price Hart 56, New Hall St 


¢ ation RYS 
domesti 
es. € m- 
end r 
Newport 


lomestic 


stanti: 


tion, sub : i 
able pear Watling St., Shudehill, } 
chester, Blackfriars 191¢€ Banker Midland 
Bank, Ltd [0216 


V.Z. Electrical Service 
ANNOUNCE 
Hi-FI 


and 


TAPE RECORDER 


Service facilities to the Trade and general 
public. Quick service—estimates free. 
————— 


METERS 
WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving corl— 
moving iron—electrostatic—thermo- 
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc 


All to B.S.89 


stondardised on our 
supplied from our 


instruments tested 


and 


premises and replacements 


stock 


REPAIRS 


Delivered 7-14 days 

Our skilled craftsmen carry out re- 

pairs or convert any types and makes 

of single and multirange meters 

Where desired repairs are accepted on contract 


THE V.Z. ELECTRICAL SERVICE 


9, NEWPORT PLACE, LONDON, W.C.2 
Telephone: GERrard 486! (Retail 2613) 


THIS MONTH'S OFFERS 


TEST GEAR. BRITISH and AMERICAN, re- 
built, laboratory tested and guaranteed. 
* ’* BAND. Signal Generator Type TS.13/AP 
frequency range 8,400/9,600 Mc/s. incorporating 
resonant cavity wavemeter, piston attenuator and 
thermistor bridge, mains operated 

POWER METER. Type TS36/AP accurately 
measures 3 cm. power with thermister bridge. 


TEST KIT type 25, comprising 3 cm. Direc- 
tiona Couplers, English/American waveguide 
adapters, etc 


SIGNAL SOURCE. Type TS.45/AP generator 


10 mw. or 3 cw. power, mains operate 


ATTENUATORS. “T" type ladder network 


overall! attenuation 80 db., arranged to give steps 
of 20 db., 20 db., 20 db., 10 db., Sdb., 2 db.. 2 db., 
1 db 600 ohms impedance input and output, 


in metal case with lid. €9/10/-. 
Q@"* METER. Type TF 329G by 


instruments 


BEAT FREQUENCY OSCILLATOR. Type 
TF.I95L/4 by Marconi Instruments Frequency 
range !0 cycles to 150 Kc/s. dual output, low level 
1 uV¥ to 100 mV. High Level 2-watts into 50 ohms 
‘K"’ BAND. Transmitter/Receiver complete 
with 2K33 Klystron and Magnetron 
* BAND. 

Tree TR.3699 
WAVEMETERS. 


type, 90/400 Mc/s., 
Fitted 


Marcon: 


Transmitter/Receiver complete 


Type TS-S09-UR Absorption 
no battery or mains required 
sealed micro-ammeter reading 0-50 wA. 
crystal and built-in telescopic aerial, £6/10/-, 
Carr. 3/6. General Radio type 724 B, 16 Ke/s. to 
50 Mc/s. Type TE 149 by R.C.A. 200 Ke/s. to 30 
Mc/s. Type 69/AP 300/1,000 Mc/s 


Leslie Dixon & Co. 
Dept. A, 214 Queenstown Road, London, 8.W.8 
Telephone: MACaulay 2159 
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WIRELESS WORLD 


emeaneeee * by UIPMENT & CABINETS 
TAMFORD 


Specially designed 
Enclesure for Good- 
mans New Range of 
Speakers. Axiom 110 
& 112 (approved by 
Messrs. Goodmans 
5.49 Enclosure fitted 
with the Axiom 110 
speaker 


Price _— 15/- or 
deposit & 18 

nthiy payn 
17/1 If fitte 


{2/7 
rents of 


d with 


Axiom 112 3/14 
extra 
ag en 
ce Purchase 
AMPLIFIERS € s 4 Deposit 18 Mths. 
Quad [1 & Pre-amy 42 00 126- 45/8 
Leak TL/12 3110 0 46 342 
RD Cadet 1710 0 52/6 rt 
Artnstrong ‘ 32 00 96 - / 
Duict DPA 10 1919 0 60/- 8 
Grampian 584, 20 00 60/- 208 
Audiomaster 33 15 0 100/- 36/9 
Avaentic SPA 11 8 0 / / 
Pilot SHF J5 3312 0 100" a8 
Quad 2 Comte :... 4 9 3 75/- 27/2 
ak 20 and Contro f i 
as 14/6 55/8 
Quad FM 2817 6 87/- f 
Armstrong 8T 3 27 6 0 82/6 3/4 
Chapman FM85 2817 6 87/- 30/9 
Leak Through Line 3315 0 100/- 36/6 
Rogers Powered i 
Bones 5 2410 3 72/6 26/8 
Armatrong Jubilee 288 0 88/- 31/10 
Dud His amirM 8816 8 98. Boe 
SPEAKERS vga 
Axiette 612 2 19/- 73 
Axiom 300 11 5 9 33/6 14 
Super Sin. FB/AL 61911 21/- 78 
Golden 10in. FSB 873 25/- 9/- 
Ww BHP 1012 wr 15 5 if 3 "33 
MOTORS . 
Collaro 4T/200 1812 0 55 6 20/2 
Connoisseur Type B 2716 1 82/6 30/3 
Garrard 4 HF 18 9 9 55/6 20/1 
Garrard TA Mk. II 810 0 256 a3 
Vearrardad 30/1 22 7 3 67/- 24/3 
Lenco GL58/580 25 8 8 76/- 27/8 
WE SPECIALISE IN supplying and fitting any 
equipment currently available NO FITTING 
CHARGE DEMONSTRATIONS AT OUR WEY- 
MOUTH TERRACE SHOWROOMS 


GP57 £16/16/- 


GP67 Eq it Cabinet for Gram or 
Tape Controls, amplifier & 
storage. ft. Wide, 33in. High, 16in. Deep . —— ot 
veneers and finishes. Price £16/16/- or £2/11/- it and 
9 monthly payments of 34 Full length pth storage 


if required 


Cabinets veneered in oak, walnut and mahogany, 

finished in shade required Detivery England and 

Wales 12/6 Seotiand and Northern Ireland 25/+ 
Satisfaction Guaranteed or Money Refunded 


Write for our Wlustrated catalogue or visit our Hi-Fidelity 
Showrooms at 


84/86/98 Weymouth Terrace, “. Hackney Road. 
LONDON, E.2 Telephone SHO 5008 
Showroom hours: Monday- — 7 7 30 to 6.30 


Late night W 
Directions: No. 6 bus from Liverpost Steet, Btation te the 
Odeon, H Road, Walk beck two turnings. 


A. L. STAMFORD,LTD. (DEPT. R.4) 


REPAIRS AND SERVICE 
gua 


IBBON mikes ; ranteed —Hart- 
ley, 156, New Hall St., Burnley 870€ 
AINS transformers rewound, new trans- 
formers to any specification 
MOTOR rewinds and complete overhauls; first- 


fully guaranteec 
Potters Bidgs., 
Est. 1917. Tel 


class workmanship; 
f.M. ELECTRIC Co., Ltd., 
Warser Gate, Nottingham, 
54898 


OUDSPEAKERS, electric clocks and shavers 
repaired promos? Model Loudspeaker Ser- 
vice. Sonic House, Shipton-on-Cherwell, Oxford 


RANSPORMERS to any 
Singles, rewinds. small or 
quick and efficient service, competitive 


specification 
large batches 
prices 


estimates by return of post from 
eSSRS ewman & Son, 1, Grove Crescent 
South Woodford, E.18 0330 
BBC 


"TRaneronmens —Suppliers to 
1.T.A., and leading radio manufacturers, 
single or long runs, prompt delivery, home and 


export, rewinds to all makes 

FORREST (TRANSFORMERS), Ltd., Shirley, 

Solihull, Warwicks. Tel. Shi. 2483 128 
E undertake the manufacture of trans- 


formers singly or im quantities to any 
specification; all work guaranteed for 12 
mont 
LADBROKE Rewind Service, Lid. 820a 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
0914. 0222 


ENEW to stock your faulty speakers of all 
sizes, pressure units, microphones, coils 
fields and cone assemblies in cartons.—D. C 
Boulton, 134, Thornton Rd., Bradford, 1 
Telephone 22838. 0171 
MISCELLANEOUS 

—— of Paxolin sheets, 7% 7%» 

6. Ift %inx6%X'sin, 1/6. 6» 

Yin, 6x 7% X Mein, “od Minimum 
Trade ‘invited Box No. 5149 [8720 


ETALWORK, all types cabinets, chassis, 
racks, etc., to your Own specification 


3/32 


10° - 


capacity available for gq milling and cap- 
stan work up to lin ba 

PHILPOrT’S METAL WORKS, Ltd., Chapman 
8t., Loughborough 

25 hard-drawn aluminium television 

aerial tubes, for disposal at 1/9 each, 

. Sizes “sin o/dxXeauges .0352in, .0356in, 

. lengths 4ft 6in-2ft &in 

D. Keeling & Co., Ltd., 538, Moseley Rd., 

eR 12. Tel. Calthorpe 3537-8-9 

"i659 


PAINTS, CELLULOSE, ETC. 
ANL, recognised for many years as 
unique ome-coat black crackle finish 

brush applied, no baking; availabie by post in 

i 6 pint cans at 3/9 from: G. A. Miller, ass 

Nether St., London, N.3. 260 


AGENCIES WANTED 
AR EAST market research and/or repre- 
sentation is offered by Clyde Internationa! 


Ltd.—Box No. 20, Newton, Singapore 8714 
BUSINESS OPPORTUNITIES 
ONDON retail radio, television and elec- 


trical business of the highest standing re- 
quires Executive Director. Eventual complete 
take-over of business envisaged on retirement 
of present Managing Director. Total capital 
required in the region of £40,000 which can 
be provided by stages to be agreed. This is 
an exceptional opportunity to acquire an 
efficientiy operatea business established 
30 years which is very hiehly regarded 
identity of the business will only be disclosed 
to a bona-fide principal who can satisfy the 
advertiser as to his suitahility and ability t 
provide the necessary capital. Write in con- 
fidence. stating age and “ce aile of background 
and experience —Box 4907 (8695 


CAPACITY AVAILABLE 
LECTRONIC assembly, wiring, tag boards. 
prototypes, etc.—Park Television Service 

Ltd., 96 Horsen North, Greenford 
Wem 8315 {8684 


LECTRONIC assembly, cojl winding and 
A1.D. approved.—Be) Sound 
Denon Yard, London, N 19. 

{08 


LUMINIUM chassis, brackets, accessories, 
component potting and circuit printing.— 

Write for catalogue, 25, Leach 8t., Prestwich, 
Manchester. [8588 


SITUATIONS VACANT 
EDERAL BROADCASTING CORPORATION 
VACANCIES. in Radi 
in to ing 
In this growing ~-—- Ry are several 
vacancies for keen young technicians at the 
studios and in the 


hepa, recording 
THE initial salary will entirely 4 

fications and ¢ ence But wi 

£200 and £1, here 
benefit scheme, oat the 


on quali- 


holida jobs are pen- 
sionabie. There is an assisted passages scheme 
Applicants should have City and Guilds Inter- 

(or the equiv.) and 


mediate with Radio I 
ractical ex on transmitters, 


studios or 
SEND full details of 


your ifteations and ex- 
to Gontrouer (aministration) P.O 
2696, Salisbury, Rhodesia. (8722 


Qnns 


STEREO - TWELVE CHASSIS 


roduced for 


The most complete unit 
stereo giving 6 watts high "adeltt 
output on each channel, 
VHF, medium and long wavebands. Stereo 
and monaural inputs for records, tape and 
radio and tape outputs for stereo and monaura! 
ta recording prehensive matchi for 
types of crystal pick-ups. The perfect basis 
for a complete monaural reproducing system or 
for a complete stereophonic system now orf 


later. 
27 GNS 


ity push — 
12 watts total tul! 


‘ TEREO 44 CHASSIS 
& 


A stereo and monaural chassis providing 
8 watts output, 4 watts on cach channel, and 
covering the full VHF and medium wavebands 
Stereo and monaural inputs for tape playback 
and all types of crystal pick-ups and tape 
outputs for stereo and monaural! tape recording 
Separate wide range bass and treble ganged 
controls together with dua! volume control for 
ease of balanci FM and AM tuners and two 
separate amplifiers on one compact chassis 


JUBILEE CHASSIS 28 GNS 


An AM/FM chassis with nine vaives and (wo 
diodes with push-pull output stage providing 
6 watts. Ful) VHF. medi medium and jong wave- 
bands with automatic frequency contro! on 
FM and ferrite aerial on A Tape record and 
playback facilities. 


Post this compen or write for descriptive .tterature 
and details of Home Trial facihinies, Hire Purchase 


Term: and Guarantee 


ARMSTRONG Tecevieion GO. LTD. 
Warlters Road, London, N.7 
Teleph NORA I —_— 


WIRELESS WORLD 
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EDOUD 


The few thousand wise people with che ears 
and appreciation to choose and enjoy 
DUODE SOUND know that they get a 


square deal whichever way they look at it 
First, DUODE gives the most long lasting 
pleasure 


nm good sound; then for a carefully 
individually made job its price is remarkably 
low; third, we take a personal interest in the 
probiems of DUODE « © rs and are always 
ready to ad ‘ u re is the que 
rejuvenatio vice for fit g the very latest 
frame, cone and drive asse es to older 


DUODE Unis a bringing them right up 
o date at moderate cost 


t 
DUODE is 


the f st possibdie ion ter JOD 
SOUND investment 
DUODE LTD. 

24 Dingwall Road, Croydon, Surrey 
NEST OF DRAWERS 
veral sac - x“ n. dee 

xl tug awers, cack mes 
, ® r cep x Lis 
4 oe! ag com 

a on pers 
© eile 20 . 


RIVETING SYSTEMS LTD. 
2 JORDAN STREET 
MANCHESTER 15 


you can build a quality 


TAPE RECORDER 


th the 


‘ASPDEN’ 


Tape Recorder Kits 
TAPE DECK KITS 


Two models, 5 or 7in. spools, two speeds 
twin track, ferroxcube heads >t 
and complete assembly instructions 

Compact mode! 582 kit as 06 
Standard model 782 kit <9 5 0 


Assembied and tested 30/- extra 


And che 
RECORD ee AMPLIFIER KIT, | | 
24 watt, neon ind without valves, £518. | | 
POWER PACK KIT for above. less valve 
42,186. Carr 
Mr. T. R. S. of Beverly 
} have recently ecquir of your r 
velious tope decks, ond | feel that st con- 
grotwlate you on its excellent construction 


Send STAMP for full particulars to:- 


W.S. ASPDEN 
Stanley Works, Clevedon Road, 
Biackpool, Lancs. 


SITUATIONS VACANT 
ee POLYTECHNIC, Holl 
4 Ndon, ? 

THE Governing Body invite 
cations for sppointment as 
ar Lecturer B 


oway, Lon 
immediate appl 
full-time Assis 
Telecommun 


London 
Te evision Ss 


ENIOR Scientif _— a Reientits 
2 Officers ‘b 
PENSIONABLE posts for mer mer 

er ‘ . ais 


ma sci 


t Or second as 
science, mathematics or en 
gineering or equivalent attainment; addition 
ally for (a), at least 3 years’ relevant ‘e¢ 
post-grad. — experience Londc a salaries 
(men) £1,233-£1,46 -£1 
prevision ‘tor starting pay above 
Promotion prospects. Write Civ t 
mission, 17 North Audley Str et, 
for application form, quoting (a 
852/59 


ons: n 
ou rs degree in 


LECTRONI( 's Engineer 
under the of 
rector nm d 


tion 


Pre ot: o- “type 


ning work for Automation 
NGINEER with good basic AC. knowledge 
with small practical experience, would be cor 
sider 
oa ce CANT must be prepared to work on owr 


tiative without supervision. Starting sal lary 
secordi ng to ry end ability with a possibili 
000 per annum 


APPLY Ele Sonies Department, Fringevisior 
Limited. Marlborough, Wilts 7 
EPRESENTATIVE with sound technica 
background requ d Publ Comp 
selling ighest lity radio components 
industry —Box 4% she 269 


R420 

airing 
5-day week 
Margolin, L 


y= . 


parts of the Britis h Isles; permanent positi n 
‘ 


testers wanted for 


SION bench and 


at all times for 


with highest salaries p bonus for jita 
applicants, 5'.-day week “3 x 1757 
ADIO engineer wanted fo r 
ance and_ tech a 
telephone 


I al 
working ¢c —~ —8 inger 
Harrow Rd, W.2 mn 0707 
UNIOR Engineers with 

equipment for 


experience of aud 
development work in ¢ 


nection with microphones yudspeakers, etc 
required by weil-known manufacturer , 
prospeets. Pensionable. Please send full 


ticulars to box 4827 


BST Engineers required for 
Gnal test of radar ar 
equipesent Applicants should 
standard with at least 

tical @xperience in HM. Forces 
Apply Persennel Officer, Decca R 
Tolworth Rise, Surbiton, Surre; 


ESTER 


for 
im radio 


required electronic equipment 


testing preferable, mus 


experience 


be abie to read circuit diagrams Ex RAF 
) N considere: Apply rhe 
rs f The Decea Navigator Cx 
td 2 Burlington Road New Malden 
Surrey R69 
LEC “TRONIC DRAUGHTSMEN required 
Instrument makers for 


of development 


Excellent opportunity 
sound knowledge of elect: 
Apply in writing te C.15 
98 St. Pancras Way, NW 


RADUATE Physicist or 
for laboratory engaged i 
of magnetic 
asset but 
paid in 


gineer 
the developme 
recording Previous experience a 


req mee 


not essential. Good salary will t 
accordance with qualifications. Appl: 
riting with details of experience to the 
General Manager, M.S.S. Recording 

Poyle Trading Estate, Colnbrook, Bucks 


ONDON Chartered Patent Agents require 
sraduate in eiectrical yy for 
atent 


ireining with s view to qualifying as a 

Work With good prospects 
Write giving details 
= No. DAS99 
London, £.C.4 
0604 


Agent; 
for a professi carcer 
of age, qualiteations, &e., te 
ee White's, 72 eet Street 


interes: 


SELENIUM RECTIFIERS 


4) ma. to If p., 6 to 100 
Bridge, H War : or pp 

WITH OR WITHOUT HIGH- 
GRADI rTRANSFORMER TO 
SUIT These are new goods, best 
makes, not reconstructed Government 
urplus Popular 
4- 


tune 
ypes, 


24 v.32.,2 
50 v. 2 a., 42 -, 130 v 
ye, 38 -, 250 v. 300 ma. do., 65 -, 
110 v. 1 a. bdge., 48 -, 130 v. 80 ma, 
bdge., 21 -. Postage 9d. extra each 


CHARGER KITS 


No. 1, a kit for 

° 2 v., 6v., 12 v., 

3 amp. trans- 

former, rectifier, 

ammeter, all 
high-grade new 


300 ma. h, 


parts, not rub- 

. . bish, §2 6, 
unique convec- 

tor housing for 

same, as illust., 12 6, p.p -, ditto, 
b 2 amp., 43 -, case 12 6, p.p. 3/- 
Economy 12 v. 3 amp. kit, no am- 
meter needed, 34 6, pp. 2 6, all with 


12 months’ guarantee 


CHAMPION PRODUCTS 


43 UPLANDS WAY LONDON, N.21 
Telephone LAB 4457 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET. TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Smal!. List on Application 
H. ROLLET & Co. Ltd. 

6 Chesham Place, $.W.!. SLOane 3463 


ALSO AT LIVERPOOL, BIRMINGHAM. 
MANCHESTER, LEEDS 


ODDIE FASTENERS 


507249 


Par 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 

WIDELY USED IN THE RADIO 


INDUSTRY 
Wlustrated brochure ano othe: information 
will gladly be sent on request 
DEPT. “W.W." 


Oddie, Bredbury & Cull Ltd., Southampton 


Tel. $8683 Cables : Fasteners, Southampton 
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SOUTHERN RADIO’S 
SPECIAL BARGAINS 


SPECIAL OFFER 


TRANSMITTER - RECEIVER 


TYPE 38 MK II 


* WALKIE-TALKIE * 


Complete Metal Carrying Case. 9in. x 
éiin. x 4ir Weight 6ib. Frequency 7.3 to 
9 Mc/s. Five valves, £1/2/6. Post paid 


These TX-Rs ore in 
te demond they ore 


NEW CONDITION, but owing 
not tested by us and carry no 


guarantee, but should prove SERVICEABLE 

ATTACHMENTS for Type ‘38° Trans- 
receivers ALL BRAND NEW Headphones 
15/6; Throat Microphones 4/6; Junction Boxes 
2/6; Aerials, No 2/6; No. 2 Si-; Webbing 
4/-; Haversacks 5/-; Valves—ARP. 12 4/6; 
A.T.P.4 3/6; Set of FIVE VALVES 19/- the set 


SPECIAL OFFER Wo. 2: 
38,"' as above, complete with set of external 
attachments, 42/6, post paid 
SPECIAL OFFER No. 3: 
Transmicter-Receiver ‘* 38 Mk. ti Brand 
new with complete set of external attachments 


ncluding Webbing, Haversacks and Valves. 
57/6 post paid. Fully guaranteed 
oongag mgs 100 assorted Mica; Tubular, 
etc, 1S/-. NE 
CONTACTOR. TIME SWITCHES. 2 im- 
pulses per sec., in case, é 
REMOTE CONTACTOR. For use with 


above, 7/6. 
LUFBRA HOLE CUTTERS. Adjustable jin 
to 3iin. For Metal, Plastics, etc., 7/- 
MAGNETS. Strong Bar type, 2 x gin., 1/6 each 
MORSE TAPPERS. Midget type, 2/9; Standard, 
3/6; Heavy type on base, §/6. ALL BRAND NEW. 
MORSE PRACTICE SET. TAPPER with 
BUZZER en base. Complete with battery, 12/6. 
BRAND NEW 

PACKARD-BELL AMPLIFIERS. 
BRAND NEW, with vaives, relay, etc 


Complete 
, erc., 17/6 


each 
QUARTZ CRYSTALS. Types F.T.24) and 
F.T.243. 2-pin, gin. spacing. Frequencies be- 
tween 5,675 kc/s. and 8,650 kc/s. (F.T.243), 20 
Mc/s and 38.8 Mc/s (F.T.241, 54th Harmonie) 
4/—- each. ALL BRAND NEW. TWELVE ASSOR- 
TED CRYSTALS, 45/-. Holders for both types 
1/- each. Customers ordering 12 crystals can be 
supplied wich lists of frequencies available for 
their choice 
RECORDING BLANKS. Brand new. “ Em 
disc."" Ready for cutting. {3in. 6/- each or is 
complete in meta! case £4 
aap hie 100 assorted useful 

New wire end 12/6. EW 
SPECIAL OFFER. 12 ASSORTED METERS. 
Slightly damaged. Mainly broken cases (perfect 
movements). including 3 BRAND NEW Airersft 
nstruments. !2 for 45/ - 
STAR IDENTIFIERS. A-N Covers 
both Hemispheres, 5/6. 
TIIS4 TRANSMITTERS. Complete in transit 
case. New condition, £2/5/- 
TEST METERS D.C. PORTABLE 0-5.000 
ohms 0-6mA 0-1.5v and 3v. In case 3jin 3jin 

2Ziin. Voltage range can easily be extended by 
addition of resistance to suit individual require- 
ments. Brand new 12/6 
ATTACHMENTS for is Transreceivers. 
ALL BRAND NEW Headphones 15/6; Hand 
Microphone 12/6; Aerials 5/-; Set of 6 Valves 


values. 


Type | 


TRANSPARENT 


MAP CASES Plastic 
i4in. x 1ORin. ideal for Maps, Display, etc., 
Post or corr. extra. Full list Redio 5, etc., 


SOUTHERN RADIO SUPPLY, LTD. 


- ns NEWPORT =. 
wc 


LONDON’ Rrard 6683 


SITUATIONS VACANT 
-excuaens with some five years practical 
experience of radio frequemcy design work 
required for interesting new project in Labora- 
tory situated in South West outskirts of Lon- 
don. Some experience of cables an advantage 


Pension Scheme. Write giving full particulars 
of experience and salary required to Box No 
$078 8711 
LECTRONICS; circuit development and 
design engineers required for work on 


gudio frequency amplifiers and associated equip- 
ment; qualifications, H.N.C. plus recent ex- 
perience in Hi-Fi, P.A. or vibration field; pro- 
gressive posts in pleasant working conditions 
Pamphonic Reproducers Ltd., Dalston Gardens 
Stanmore, Middlesex. Wordsworth 0226 [8593 


ADIO testers, men with experience of fault- 
finding on telecommunication and allied 
equipment are invited to apply for this inter- 
esting and progressive position —-Write with de- 


tails of experience and qualifications to Person- 
nel Officer, British Communications Corpora- 
tion, Ltd Exhibition Grounds Wemble 
“iiidx. Wembley 1212 O83 
ELEVISION. First-class outside engineer re- 
quired for Cardif district. Very iarge 
dealers, operating good Service Dept. Offer of 


permanent job with excellent wages and the 
use of a very good house. This is @ very good 
opportunity to the right man, but only experi- 

engineers will be considered. Please give 
full particulars to Victor Freed (Cardiff) Ltd 
6 Duke 8t., Cardiff (8662 


ADIO Technicians required by International 
Aeradio Ltd., for overseas service. Perma- 
nent and pensionable posts. Normally tax-free 
inclusive saiary in local currency varying with 
location, and additional marriage and child 
differentials, U.K. leave, free air passages and 
yy Kit allowance Qualified candidates 
to whom replies will be sent write to Personne! 
Officer, 40, Park St., W.1 [0262 
ANK Precision 
Laboratory 
knowledge 
fiers and 


Industries Lid. require a 
Assistant with good theoretical 
and practical experience of ampli- 
magnetic recording equipmen for 
professional use. Pension scheme. Staf 
Apply in writing stating age, qualific 

experience and salary required to Per- 
Officer, Woodger Road. Shepherds Bush 
London W.12 


SSISTANT 


for High Temperature Tech- 

nology Laboratories. Vacancy in junior 
range £450 25—£700 or senior range £750 
25—£1,000.—Particulars of previous experience 
which should include electronic or high temp- 
erature Work, age and present salary, to Pro- 
fessor A Ubbelohde, P._ R.S.. Department of 
Chemical Engineering, Imperial College of 
Science and Technology, London. 8W 7. (8719 


Oe Yar COLLEGE, London (Gower St., 

vacancy for Senior Electronics 
Technician for research and deveiopment work 
in speech communication in Department of 
Phonetics. Interest in acoustics and ability te 
work independently an advantage Salary up to 
a7 pa. depending on experience and quali- 
fications. Application forms from the Secret 
quoting Phonetics/1 8690 


ENIOR and Junior Engineers are required 

to join & team working on a number oi 
teresting projects involving the application 
of transistors to electronig contro] and instru- 
mentation and to advanced types of I.V 
studio equipment. Experience with pulse and 
digital techniques and some knowledge of 
transistor circuit engineering is expected of 
applicants for the senior positions 
.A£ posts offer exceptional opportunities in « 
rapidly grewing organisation 
APPLICATIONS giving full particulars and 
uoting Ref. G6145 to:—Personne) Manager, 
erguson Radio Corporation Ltd. Gt. €am- 
bridge Road, Enfield, dlesex (87 


LECTRONIC Engineers required for semi- 

conductor applications iaboratory and 
quality control department. Applicants should 
be of degree standard and have at least two 
years experience in semiconductor practice 
Excellent rospects with an expanding com- 
pany. South coast area. Salary according to age 
and experience. Apply in writing 
peters. Brush Crystal Co. Lid 
wi 


servicing, 
and correspondence. Ability to work 
on initiative. Permanent position is 
offered with good sal: seaie and incentive 
bonus. Free fully furn quarters. Passage 
paid. 21-24 mon tou erous | K. leave 
om full salary. Full details .o Mr 
Diethelm, 4 Chepstow Street. neem 

NILEVER require at their London Head- 

Quarters draughtsmen to assist in design 
work associated with the introduction of ad- 
vanced manufacturing and date processing 
techniques. Applicants, who should be between 
the ages of 25 and 55, must have had at least 
t ' in 


ordering 


Blackfriars. 


Lendon, EC 4. t 


THRILLING 
PERFORMANCE 


Certain conductors can extract 
from an orchestra the most thrill- 
ing and exciting perfommances, 
making others seem lifeless and 
uninteresting. The same can be 
said for a Massicore output trans- 
former. With a good amplifier 
and other equipment it can bring 
to life such performances that 
will thrill in a way you may not 
have experienced before. 


od od F ad 


Jdtiw 


SAVAGE 
TRANSFORMERS LTD. 


NURSTEED ROAD 
DEVIZES, WILTSHIRE 
Telephone Devizes 932 


182 


TRANSISTORS 
THEORY AND PRACTICE 


This remarkable book sold over 30,000 
copies since it was first published 
Engineers, technicians, and experimenters 
everywhere have hailed it as the best 
practical book on transistors ever written 
Now the author has completely rewritten 
it. He takes in all the new developments 
including thyratrons, four-layer diodes 
Spacisters and phototransistors 
By R. P. Turner 

23/- Postage 9d 

——e @ o 
MICROWAVE DATA TABLES by 
A. E. Booth. 27/6. Postage |/- 
PRINCIPLES OF FREQUENCY 
MODULATION by 8B. S. Camies 
21/-. Postage |/- 
BRITISH TRANSISTOR MANUAL 
by E. N. Bradley 12/6. Postage 8d 
TELEVISION SERVICING HAND- 
BOOK by G. J. King. 30/-. Postage 1/3 
THE CATHODE-RAY TUBE AND 
ITS APPLICATIONS by G. Parr and 
©. H. Davie. 50/-. Postage 1/3 
RADIO VALVE DATA. Compiled by 
“WW", 6th Ed. S/-. Postage 9d 
MULLARD CIRCUITS FOR AUDIO 
AMPLIFIERS. 8/6. Postage 9d 


Complete catalogue 6d 


THE MODERN BOOK CO. 
19-23 PRAED STREET 
LONDON, W.2 


BRITAIN’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN TECHNICAL 
BOOKS 


PADdington 4185. Open 6 days 9-6 p.m 


LOUDSPEAKER | : 
ENCLOSURES | 
° AVIES FOR | 


GOODMANS WESTREX WHARFEDALE | ° 


JENSEN G.E.C w.8 
AMPLIFIER CONSOLE CABINET 
QUALITY AMPLIFIERS CHASS 
LOUDSPEAKERS LP RECORI 


8.T.H 8.8.C 


YOU CAN SEE YOUR CABINET BEIN A IN 
UR f | 


WORKSH 


Bemonstration 
Appointment 


Withou 
Saturdays 


A. DAVIES & CO. (Cabinet Makers) 


3 PARKHILL PLACE ioff Parkhill Road), 
LONDON, N.W.3 GULLIVER 5775 


Few minutes walk Belsize Park Unierground 


RADIO & ELECTRONIC 
ENGINEERS... 


The MORSE COD! li 
always will be. the basic Code 
individual Signalling, whether 
visual or telecommunic ation circu 
So add this simple and interest 1g sub 
ject to your qualific atio ns. Apart from 
the pleasure derived fror 
knowledge, it counts for 

step up the ladderis under consid 

Write for the CANDLER 

FACTS and see for yourse 

ating the Candler method 

the Morse Code wil! prove 


CANDLER SYSTEM CO. 
66W) 522 ABINGDON ROAD, LONDON, W.8 
System Co.. Denver. Colorade S.A. 


Open till 5.30 | 
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SITUATIONS VACANT 
EST engineers; applications are invited from 
senior test engineers with previous indus- 
trial experience of testing radio communica- 
tions receivers and transmitters successful 
t ants will be offered positions on the 
mpanys permanent staff: starting salaries 
rate with alifications and experi- 
Apply in writing. giving full details. to 
a Officer, Redifon, Ltd., Broomhill Rd 
o 10024 
T’ ae field or bench service engineers 
required immediately; experience essential, 
capable of maintaining high stand i 
> the public excellent working 
and yet eg will be 
: m and a salar 
range 700 950 p.a. App 
nterview, Secretary, tonia Radio 
1-8 High Rd., Leyton, £.10. Telephone LE‘ 
1396 8702 
ULLARD Southampton Works require an 
Electronics Engineer to work on the de- 
ign of high speed automatic test equipment 
Some experience in this field would be useful 
but is not essential and applications for this 
vacancy are invited from Engineers of Degree 
r H.N.C. standard. The Company's conditions 
of employment will be found to be attractive 
and interested candidates are invited to apply 
in writing to the Plant Personnel Officer, 
Mullard Southampton Works, Millbrook Indus- 
trial Estate, Southampton [8708 
N ECHANICAL, electrical 
i ventilating engineering aughtsmen; pen- 
posts for men women aged at 
1.6.59 with a least 3 years’ train- 
including adequate practical experience 
appropriate technical study: appropriate 
is essential, and at least one ;ear 
been spent in full-time irawing 
5 ry (London) £54% 
or cale maxim 1m 
promotion rospec Write Civil 
vice Commission North Audley St 
Wil for application form, quoting S68-€ 


heating and 


NIVERSITY OF SOUTHAMPTON, Depart 
ment of — Engineering. A vacancy 
exists for n.ectronics Techniciar un 
established) “The salary offered is in the range 
£530 to £610, dependent upon qualification 
Candidates should have experience of circuit 
lay and wiring techniques and familiarity 
c. amplifiers, strain bridges and 
computer techniques will advantage 
There is a possibility of stabl in due 
course for a suitable candidate a 
addressed to the Professor of ut 
Engineering and marked ‘Electronics Techn 
cian" on the envelope should be forwarded 
within fourteen days of the appearance of thi 
advertisement 8704 
N INISTRY OF TRANSPORT AND CIV! 
AVIATION: requires Electrical Engineer 
(Assistant Signals Officers) for aviation 
communications and electronic navigational 
finimum age 23, Ist or 
Physics or Engineering, 
AF. R.AeS. (candidates with Par II 
if A.M.1.E.E. or Parts I and Il of AFR Ae s 
juivalent, or of very high professional attain 
without these qualifications considered) 
£665 (age 23) to £1,085 (age 34) maxi 
250. Slightly lower outside London and 
women. 5 day week. Further details and 
from M.L.N.8., Technical and Scientific 
gister (K), 26 King Street, London, S.W 
i1oting D.70/9A 
N INISTRY OF SUPPLY requires technician 
A in its Air Technical Publications Branch 
at Chessington, Surrey 0 the preparation 
echni paumontiona | r the Services on 
flight, contro] 
aircraft electrica) 
electro-mechanica 
recognised engineering ap- 
ng in an appro 
of writing or 
: und and up-to-date 
of he relevant field is essential 
experience an advantage for certain 
OLN ¢ Cc. & G. Pinal Certificates, or 
desirable; salary £900 (age 30)—£1.065 
Application forms from Manager (P E 
& N.S., Professional & Ex 
Atlantic House, Farringdon § 


Somes Senior Experimental 
(Min } é (b) Experimen- 
to work under 
Society on assembly, instal- 
and testing of space research instruments 
AE. Parnborough for use in upper atmos- 
here research rocket Skylark. Senior post 
s involve close co-operation with physicists 
ing in British Universities on space re- 
ch problems and interesting work in 
1. Quals. H.N.C., H.B.C.. G.C.E. (A.L.) 
degree or equiv. For (a) some experience 
nsistor techniques essential. Experience of 
anc/or telemetry systems an advant- 
good practical knowledge of light 
engineering and electronic practice 
in particular power supply systems for elec- 
tronic peviess Por (b) good practical know- 
edge of construction of airborne electronic 
e lectri as semblies with experience in 
following fields: guided weapon 
control systems, telemetry, flight instrumenta- 
tion, airborne radio and/or radar systems 
Salary ranges (a) £1,315-£1.560 (b) £954- 
£1,166. Porms from MLNS. Technical and 
Scientific Register (K), 26, King St., London 
8 W.1, quoting D 431/9A {RR92 


20 WAY PRESS BUTTON INTERCOM. TELEPHO 

mn Bakelite case, with junction box. In good working 
ee €8/10/- 

E ZERO mA. METER. 1-0-1. Suitable for 
ret indicator or galvo. Resistance 756 ohm. Pane 
mounting overall dimension 3in. Q5/- new and boxed 
FLUXMETERS MODEL WY0023 


500-1000. 1000-24 j 


Calibrated m wre 
,000-4,000 gauss 


arrying 
» Shin., lees battery €2/5/- inclusive 
avo UNIVERSAL TEST METERS. Keconditioned 
an ne in perfect working order. Model 40 21010 - 
Mode! Z 29/9/- 
Shin. P.M. SPEAKER 30 i» grey meta! cabinet com 
te with volume control Very sensitive Approx 
measurements 53 x5? x2hin. Approx. weight 23!t 
25/- 
a MEDSTRO.ASEEESS COUNTERS 
990 Size 4™ 1% lit 
ngle coil 2 3600 or caaaie coil 00 18 6. 
VERNER TIME SWITCHES, for switching on/off 
ighting and power. Reconditioned as new. In iron- 
cases, 10 amp., 75/-; 15 amp., 85/-; 20 amy., 
86 | 
FELEPRONS DIALS. 0-9. Suitable for inter-office 
ar actory installations, With fixing mount. fitted 
with connecting tags. 2]/- 
3-OHM P.M. SPEAKERS. In good working or 
L0in. 27/6; Sin. 9/6; Sim. 9/6; Sin. 11/6. 
ELECTRICITY SLOT METERS (1/- in slot 
nains Fixed tariff to your requirements 
10 A., 84-. IS A 20 A. 104)- 
Other amperages available Reconditioned as new 
QUARTERLY ELECTRIC CHECK METERS Re 
onditioned as new. 10 A 42 6. 15 A. §2/6, 20 A 
57/6. Other amperages availab 


BALANCED ARMATURE HEADPHONES. Suitabe 
r 12/6 


r hotels, etc 


WEIGHT HEADPHONES Low resistance 
2 6. 


each earpiece 


VERNER 8-DAY CLOCKWORK TIME SWITCHES. 
volts | amp., 34 2x 2gin., with key and con 
ecting socket 27 


6 
MOVING COIL HAND MIKE. Type 7/6. 
All prices include carriage 


23 LISLE ST. (c*.2%9) LONDON, W.0.2 


Ciosed Thursday 1 p.m. Open all day Saturday 


METER 
REPAIRS 


All makes of Single and 

Multi-range instruments repaired and 
recalibrated. 

*% Prompt Service 

*% All work guaranteed 

*% Priority for urgent orders. 

Competitive prices for repairs to all types of 
instruments. Contracts a speciality 

New meters supplied from stock (2° to 6) 
and complete equipment manufactured to 
specification. 

Cail, write or phone for details to: 

E.1.R INSTRUMENTS LIMITED 
329 Kilburn Lane, London W.9. Te! : LAD 4/68 


The finest method 
for cleaning records 


| oe? 


Already over 200,000 enthusiastic user; 


THE 


‘Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APPLIED FOR 


Price reduced to 17/6 (pius 5/10 purcaase tax) 
from your loca! cealer or 
CECIL E. WATTS LTD. 


( omaution: and Engineer (Soun Recording end Reproduction | 
Darby House, SUNBURY-on-THAMES, MIDOX 
A 


eel 


ere socwenth rtaer teinenmne ee foo srl 
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TRANSISTOR 
AUDIO AMPLIFIERS 


a B push-pull using 


Cl 

250 mW ©T114 transistors, op- 
e ros bone from a 6V supply. 
Class B single-ended push- 
pull (Transformerless) 
aioe GET114 transistors, 
operating froma9V supply. 


Class B push-pull using 
GET114 transistors op- 
erating from a 6V supply. 
Class B single-ended push- 
pull (transformerless) 
using GET114 transistors, 
operatingfroma9Vsupply. 


Class B push-pull using 
GET114 transistors, op- 
erating from a 6V supply. 
Class B single-ended push- 
pull (transformerless) 
using GET114 transistors, 
operating from a 12V 
supply. 


Class B push-pull using 
GET116 transistors, op- 
erating from a 12V supply. 


Class B single-ended push- 
pull (transformerless) 
using GET115 transistors 
(mounted on 3’x3" fins) 
operating from a 12V 
supply. 


These are a selection from 
the range of audio ampli- 
fier circuits using G.E.C. 
transistors. For details of 
any of these circuits or in- 
formation on the wide 
range of G.E.C. transis- 
tors, please write to: 


G.E.C. SEMICONDUCTOR DIVISION, 
School Street, Hazel Grove, 
STOCKPORT, CHESHIRE. 


SITUATIONS VACANT 

SUPPLY, Royal Aircraft 

Bedford, require experi- 

enced Electrical Electronic Leading Draughts- 
man for instrumentation work in wind tunnels 
Must have served an appropriate ys meg 
id possess the H.N.C. (Elec.). Salary £845- 
Five-day week of 44 hours (including 

meal breaks). Paid sick leave, 18 days holiday 
plus public holidays. Opportunities «for promo- 
tion and to become pensionable. House avail- 
able within reasonable time for candidate 
appointed if married and not resident in dis- 
t Applications stating age, quails. and exp 
to Ministry of Sunply, Est. 3.R.1., Room 517. 
Adelphi, Strand, London, W.C.2. or any Em- 
nlovment Exc e quoting Order Number 
Bedford 291. [8689 


A® MINISTRY have vacancies for civilian 
Radio Technicians at Royal Air Force 
Sealand, Cheshire, and at certain other R.A.P 
Stations throughout the United Kingdom for 
the servicing, repair, modification and testing 
of air and ground radio and ar equipment 
Commencing salary a (according 
age) is £525-£670 p.a. Max. salary £795 p.a 
Rates are subject to small deduction at certain 
provincial stations and to a small increase in 
London. Annual leave 3 weeks 3 days increas- 
ing to 4 weeks after 3 years service. A limited 
number of houses may be available for renting 
at Sealand. These houses are at West Kirby 
ome 15 miles distant. Apply, giving detail 
of quals. and exp. one mentioning this adver- 
aomnee to 


or to Air Ministry C.E.4b. Cornwall 
House, "Waterloo Road, London, 8.£.1, for 
vacancies in other areas. {0233 


TECHNICAL TRAINING 
EARN Radio  — Electronics the New Prac- 
tical Way! Ly | latest system of experi- 
menting with and qrullding radio apparatus— 
“as you learn rochure from 
W.W.10 a ms Market 
Reading, Berks. 


ITY & GUILDS (electrical, on 
Pass—-No Fee’’ terms; over 95% successes 

For details of modern courses in all branches 
of electrical engineering, applied electronics, 
pee oy etc., send for our 148-page Hand- 
book.—free’ and post free.—B.1.E.T (Dept 
388A), 29, Wright's ; Lane, London, ws 0017 


TUITION 
Uli. As courses for P.M.G. Certificates, 
G.L.I., Telecommunications and Radar 
oelntenenen Certificates.—Information from 
College of Technology, Hull. 0111 


IRELESS.—See the world as a radio officer 
in the Merchant Navy; short training 
period, low fees, scholarships, etc., available, 
boarding and day students; stamp for prospee- 
tus.—Wireless College, Colwyn Bay 018 


M.1.Mech.E., AM. BritIRE, City & 
Guilds, G.C.E., etc.. bring high pay and 
security; ““‘No Pass—No Fee’’ terms; over 95%5 
successes.-Por details of exams and courses 
in all branches of engineering, building, elec- 
write a 148-page — ~"~ 
. (Dept 387B), 29, Wright's 
London, W.8. (0118 


OW and Why" of Radio and Electronics 

made easy by &@ new, no-maths, Practical 
Way. Postal instructions based on hosts of ex- 
periments and equipment building carried out 
at home. New Courses bring enjoyment as well 
as knowledge of this Sapaes subject.—Free 
brochure from Dept 12 Radiostructor, 46, 
Market Place, a4 Berks 0246 


and Radio—A.M.Brit.LR.E., City and 

. R.T.E.B., Cert., etc., on “No Pass 
ee’ terms; over 95% successes.—Por 

details of exams. and home training courses 

(including practical apparatus) in all branches 

of radio T/V and elect: 

page Handbook—free—B.1.E.T 

29, Wright’s Lane, London, W.8 


LL S ee easier to pass by 

1.c home study ae, A — Brit 
LRE. C. & G. Telecoms. in 
Wiediies Telegraphy, Radio “ A 
ete.—Write for PREE Prospectus, Internationa] 
Corr Intertext House, ew 
gate Road (Dept. 442A), London, wil 


Dept 
Place 
(0241 


“No 


4 


etc.) 


Lane, 


EARN-AS-YOU-BUILD __ course 

radio, electronic & electrical theo 
practical] training Lo a 4-valye T 
5-valve superhet receiver; Signal 
erator and High- A Multitester. —Write for 
PREE book Inte 


al Correspondence 
Schools, Intertext House, 
(Dept. 442), London, 8.W.11. 


NCORPORATED Practical Radio Engineers 

home study courses of radio and TV en- 
gineering are by the trade as out- 
sendins and authoritative; moderate fees to 
a limited number of students 4 syllabus of 
(petresticnsl text is free; Practical Radio 

gineer journal, sample only 2/-; 6,000 align- 
ment peaks for superhets, 5/9, membership 


,— entry conditions bak 3 1 
fro the Secretary 20, Pairfield 
(0088 


Parkgate Road 
(0358 


° PRE, 
London, N.8 


BOOKS WANTED 

Ws Loose issues or bound volume of 
winless World, volume dated Janu- 

ary to December, 1957 —Box fo 5122. [8718 


Ra, . 


GILSON U.L. OUTPUT 
TRANSFORMERS 


WIDE FREQUENCY RANGE—LOW 
DISTORTION AT ALL POWER LEVELS 


— HIGH FIDELITY — 
MAXIMUM RELIABILITY 
LOW COST 
MULLARD 10 WATT 
AMPLIFIER 
Wo 892 


8K QA-A w% Taps 
3.7-8-15Q secs. 


Universal Mounting. 
Shrouded. 


Price 62/6 


W 0893 for ‘‘BAXENDALL”’ 
5 WATT AMPLIFIER 


Upright mounting—Tags on Coil to author’ 


specification. 
Price 36- 


UPRIGHT MOUNTING GEC 
88/50 AMPLIFIER 
WO 866/;7//597 


6.6K QA-A43% Tap 
SKA-A 43% Taps 

O Wart-50 Wart 
For EL34s, For KT88s 
For KT66s. 


Price 112/6 


INVERTED MOUNTING 
““MULLARD 
20 WATT 
AMPLIFIER 
WO1546/37 


6.6K OA-A 7) nd 


7TKQA-A 


1-3.7-8-15Q Secs, or 
3.7-15-30-60 0 . Secs. 


Price 92/6 
WO 1526, 4.5K QA 20% Taps, 100wact,!00V sec 
WO 1540, 2.5K GA-A 43% Taps, |00wart, 100Vsec 


Price 157/6 


R. F. GILSON LTD. wins 


lla ST. GEORGE’S RD., WIMBLEDON, 
S.w.19 


TRANSFORMERS FOR ENGINEERS, TECHNICIANS 
SCIENTISTS 
TROPICAL - LIGHTING - NEON - SPECIAL PURPOSE 


184 WIRELESS WoRLD OcTosBER, 1959 


SOLDERING 
EQUIPMENT 
BY 


BUSINESS & PROPERTY 

MERUM size Pearse womenny. aoaiet in 

the West of England, is desirous of nego- 
tiations with large Public or Private Company re J a, uarantee. 
with a view to being a subsidiary of same, or ev MAGNET! WITCH 
uggestions; present factory space, 18,000 sq 12v. DC MA’ . Cuts out on 2 
t. oO aed by the company, freehold, modern amp. overload or dead short. 13/6. P-.F 
U.8. ARMY SIGNAL GENERATOR 
222-A. 8-15 and 150-230 mc/s. 821. 


These are precision instruments 


STEREOSOUND GW. AMPLIFIERS. 


ldin 
PAC ILITIES for plastic injection moulding 
aluminium alloy die casting, tool room facili- 
— tee siner ee Storage space, room for further ex- | | Famous MAKE LIGHTWEIGHT PENCIL 
PRESENT turnover, £75,000 per annum. En- BIT SOLDERING IRON, 220/240 v. 25 w 


PRECISION quiries welcomed from ‘principals only.—Box Ir idicator 1 handle (list price 24/6) 


SOLDERING sa oe 
INSTRUMENTS 
for the 
ELECTRONICS 
INDUSTRY 


Comprehensive range 
Robust and Reliable 
Light weight 
Rapid heating 
Bit sizes 3/32in. to 3/8in 
‘PERMABIT’ or Copper 
bits 
@ All voltage ranges 6 7v. 
to 230 /250v 
e Prices from 19/6 
iustrated is the 25w 
3/téin replaceable bit 
model with safety 
shield 
British and Foreign 
Patents. Registered 
designs. Suppliers to 
H.M., and Foreign 
Governments. Agents 
throughout the world. 
Brochure No. §.5 sent 
free on request. 


Sole proprietors and manufacturers 


LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey 


Phone: CROydon 8589 Grams : Litesold Croydon 


| ciples), 1 and 2, 
| Maths. for Tels., 


BOOKS, INSTRUCTIONS, ETC. 


ATALOGUE No. 14 Government surplus 
and model radi oc rol, over 500 illustra- 


) purchase) 


71 mY é'- 2 t 
rthur Sall Control Ltd., 


North Road, Bright 


OOKS for C. and G. exams; 
Principles, A 


Telecom 


for Tels., 1, 7/- 


; Telecoms (Prin- 


5/-; all post free.—Riddi- 
ford, 384, Tilehurst’ Rd Reading, Berks. [8652 


INSTRUMENT 
REPAIRS 


DON'T WAIT. TAKE ADVANTAGE 
OF OUR QUICK SERVICE, COMPETI- 
TIVE PRICES AND GUARANTEED 
REPAIRS. 


We specialise in the repair and conversion 
of the following :- 

MULTI-RANGE METERS, 
AMP-VOLT-WATTMETERS. 
ELECTRONIC AND ALL ALLIED 
MEASURING EQUIPMENT. 

SPC. LABORATORY EQUIPMENT. 


LEDON INSTRUMENTS LTD. 
96, Deptford High St., London, S.E.8. 
TIDEWAY 2689 


SCOOTER BATTERIES. 6v.10A.H. Hard 
rubber case. Size 5x5x1fin. Weight 3ib 
15/-. P.P. Also ideal for model use 
New AND BOXED COLLARO CONQUEST 
4-SPEED RECORD AUTO CHANGERS. 
200/250 v. A.C, 86/19/6. Carriage 5/- 
OUR FAMOUS TRANSFORMERS. Input 
200/250. Po tg tapped 3 to 30 v. 2 a. or 
tapped 17 v. 5 a. Each 26/6. P.P 
F.W. METAL RECTIFIERS. 12/6 volt 
la, 7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6; P.P 
/v CARTRIDGES 21/- P.P 
FLAT TYPE H.W. RECTIFIERS. 250v. 25m/a 
7/6. 60m/a, 7/6. 300m/a. 24/-. All P.P. Most 
other types stocked 


All items new and guaranteed 
RELAYS. _ hold large stocks. Any contact 
mt —_ and operating coil voltage 
ed oa m 3/-. 
KEY SWITCHES from 3/-. 
TOGGLE SWITCHES DP DT 3/6. 
MICRO SWITCHES Make and Break 6/6. 
=, Mra Ayr =e AND — 
ving 12v. la. D.C. Output 19/6 P. 
NICKEL NIFE BATTERIES. 1.2 a 2.5 
amp. Size3 x 2% x .. 6/- or 3 for 16/- P.P 
ARMY MORSE KEYS. 2/6. P. 
LIGHT WEIGHT H.R. PHONES. 17/6. 
H.8. TWIST DRILLS. Set 7. 4-tin. 3/9. 
LISTS SENT ON REQUEST 


Post orders only to 
THE 


RADIO & ELECTRICAL MART 


29 STATION APPROACH, SUDBURY TOWN, 
WEMBLEY, MIDDX. 


LOCKWOOD 


ENCLOSURES 
Used by every Broadcasting & 
Television Authority nthe 
British tstes and Eire 
or High Quality Monitoring 
LOCKWOOD & CO. (Woodworkers) LTD 
LOWLANDS ROAD. HARROW, MIDDX 


| JEFFERY TRANSFORMER Co. 


SOLENOIDS RELAY COILS 
METAL RECTIFIERS 


199 Edward Street, New Cross 


LONDON, S.E.14 
TiDeway 4458 


ahd _Mcorones 


i Serv 


SALE OR HIRE 
Griffiths Hansen (Recordings) Ltd. 


24/25 Foley Street | 1 wy 


LYONS RADIO LTD. 


BEAT yapevanet COOHLLATORS 

ments by Purzeb Aboratories have a contin 
variable frequency range tre m 0 to 

with separate 50 cycle 

Output impedance 10 or 600 

two range 0/5 and 0 50 vol 

Operate from 100120 v 00 250 pe. At 
mains. In good oc — ion and working order. PRICE 
ONLY £9 10/-, ca 

UNIVERSAL MEASURING BRIDGES Ex Govt 
by Mullards, measu 0.1 obms to 10 megohms and 
10 pf. to 10 mfd aon oe be used to calc P r 
factor, for percentage tolerance measurement and 
with the use of externa! standards, for the measure 
ment of inductance Operate from 100 to 200 ¥ 
A.C. mains. Supplied in good condition and wor 
order with operating instructions 

8 q gin pattern, ex equipment 

hole fixing 6 fo 

96. Double 

Double pole 

dolly (brand new con 6) 

dos. for 20- Substantial reduc ctions tor order . of 
50 and more 

IN STOCK. Power Packs for 19 sets. Receivers 
type RIIS6A, R1155N, R205, Medium and V.H-F 
Signal Generators on Dictaphone with double 
recording head . r Unite designed for mains 
operation of such installations as the 8ORS22, TR1430 
ete. Cali if you can or further details on receipt of 
SAB 


3 GOLDHAWK ROAD (Dept. M.W.), 
SHEPHERD'S BUSH, LONDON, W.12 
Telephone: Shepherd's Bush |729 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 


RESISTANCE WIRES 


EUREKA - CONSTANTAN 
Most Gauges Available 
NICKEL-CHROME - MANGANIN 
SMALL ORDERS PROMPTLY DESPATCHED 


BA. SCREWS NUTS. WASHERS 

soldering tags, eyelets and rivets 

EBONITE and BAKELITE PANELS 
TUPNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 


SEND STAMP FOR LIST TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
Phone: CLissold 4688 


NEW BOOKS ON 
RADIO & TELEVISION 


A.R.R.L. Radio Amateurs 
1959 edition. Postage 
; wen 32/6 
Principles of Transistor Circuits, 
by Amos. Postage |/- 
Miniature Portable Oscilloscope, 
by Bernards Manuals. Postage 6d.... 
Practical Stereo Handbook, by 
Sinclair. Postage 6d ° 
Practical Transistor Receivers, 
Book 1. by Sinclair. Postage 6d. 
The Electronic Engineers Reference 
Book, by Hughes. Postage 3/- 
British Transistor Manual, by Brad- 
ley. Postage |/- 
How to get the best out of your 
+ sane Recorder, by Guy. Postage 
d 


T.V. Fault Finding, by Radio Con- 
structor. Postage 6d 
Radic Valve Data, by 
World." Postage 8d 
Radio Engineering Formulae and 
Calculations, by Pannett. Postage 
9d . 17/6 
Tape Recording as a Pastime, by 
Arnison and Gardner. Postage |/-... 15/- 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 
LONDON, W.C.2 (adjoining Lisle Street) 


* Wireless 


ANNE a BNO TY 
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TELEPRINTERS, 
PERFORATORS, 
REPERFORATORS, 
TAPE READERS 


Terminals and V.F. Telegraph 
multi-channel units; Testing Equip- 
ment Telephone Carriers and Re- 
peaters: Signalling Rectifiers and 
Relays, Transformers Transmit and 
Receive, Filters; Repeating and Re- 
tardation Coils: Racks, Relay Bases, 
Uniselectors Remote Control 
Transmitters, British, American, 
Italian and German Equipment. 
Batey & Co., Gaiety Works, 
Akeman Street, Tring, Herts. 
Tel: TRING 2183 and 2310. 


FERROGRAPH RECORDERS 


Tandberg Stereo, Harting, etc. 
Personal Recordings, 
Tape to Tape Disc Service 


GRIFFITHS HANSEN (Recordings) LTD. 


24/25 Foley Street, London, W.! 


MUSeum 2771 


MALVYN ENGINEERING WORKS 

—— Engineers ¢ an Industriac—— 

Somuiieasinn of Chants, Small 

Pressings, Machined Components, 

Wiring and Mechanical Assemblies, 
to specification 


ectront 


Single ani Production Quantities. 
7, CURRIE STREET, HERTFORD, HERTS 
Telephone : Hertford 2254 


AUTOMATIC BURGLAR ALARM——. 
A relay operated burglar alarm system for 
under Low operating costs—operates 
from A.C. or D.C. supply—bell or visual 
alarm—simple to instal. ip constant use all 
over the world. Send for illustrated leaflet 
of model 
K.E.P. PRODUCTS LTD., 
Works, Ashmead Road, London, 
‘Family Eng 


Ashmead 
S.E.8 


neers for Over Half a Century” 


SOUND Qaxsns 


BRIGHTON TERRACE. LONDON. S.W9 
‘Phone. BRixton 4961 


“ZEPHYR” (W) 200/250 voits. 
SHADED POLE MOTOR 

built, 2.600 B.P.M. 

jin wide (over 

¢in. jong. Shaft 

ion fin Die-cast roter 
Sturdy and SILENT 
ished spindle 


Ground 
5'32in 


for Fans, Extractors, 
Heaters, Projector cool 
cupboard airing and al 
where reliability 

from 

interference 


post free ae 


motor only) 


ha 


ACCESSORIE 
Bakelite an, %in. diam. 7/6. Metal fan, iin. diam § 


THE BESTFREND ELECTRICAL oO. LTD. 
NSTEAD, SURR 


nak peenpenee lene 
Quenis!y newiries inotted 


WIRELESS WorLD 


EDDY’S “o™™ LTD 


172 ALFRETON ROAD 
NOTTINGHAM 


NIFE ACCUMULATORS. Midget 
Unit. Size 3 x 23 x jin. I/1t. Post 1/6 
TRANSISTOR PORTABLE CASES Size 
6 x 34 x Itin. Black and white. 3/11. Post 9d 
ACOS CRYSTAL PICK-UPS (turnover, 2 
sapphire styli). 29/11. Post 2'6 
JACK PLUGS. Standard type 
GERMANIUM DIODES. |- 
Post 

DIMMER SWITCHES. 
regulators. I/tl. Post 9d 
VIBRATORS. i2v..4 pin. 4/I! each. Post |/- 
RECTIFIERS. Contact cooled miniature, 250 
v. 60 ma., 8/6. RMI 4/9. RM2 69. RM} 7/6. 
RM4 15/6. RMS 19/6. Post |/- 
DYNAMOTORS. 200 v. DC to !2 v 
ideal for train sets. 19/11. Post 2/6 
MINIMOTORS for model 
speed. |i v. to6v. 8/6. Post | 
MORSE TAPPERS. Plated contacts 
able gaps. Heavy duty. 3/6. Post 9d 
NEON MAINS TESTER SCREWDRIVERS. 
4/6 each. Post 6d 

TRANSISTOR CONDENSERS. Sub mini- 
ature. 1.6, 5, 8, 10, 16, 25, 32 mfd. 2/6. Post 6d 
TRANSISTORS. Yellow/green S/tt. 
R.F. yellow/red spot 13/11. Post 4d 
ELECTROLYTIC CONDENSERS. 
wire end (not ex govt.). 8 mfd. 450 v. 1/9. 8-8 
450 v. 2/6. 16 mfd. 450 v. 2/9. 16-8 450 v. 4/-. 
16-16 450 v. 3/9. 32 mid. 450 v. 3/9. 32-32 350 v 
4/-. Post !/- 

THROAT MIKES. I/- each. Post 6d. Could 
be used for electrifying musical instruments 

All above are new and guaranteed 


Single 


Hil. Post 6d 


each, 10/- doz 


Ideal for train speed 


D.C 
makers 


High 


Adjust- 


spot 


Tubular 


NEW AND SURPLUS VALVES 
ALL TESTED BEFORE DESPATCH 


KT36 


— 
o 


SAH) | i HHH K—HSHHSHAHHSOSSH!) | SHOH! & 
oo 
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o 


aN — CODINS COS —DIistODosaneo 
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oriirti tl @@eeeoeoen: 


Ow 
o 
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eeoeee! &! 
-—— 


PANG — GRAS OHOUNAVASAAABDOHHON SOHN SOCOCHOCOCAAONSSUW — 


i eed ee 


OU4MHHHOCCOCOCONS 
SOK —— Fe! ae: i 
SOSOUHRO: 


Any porce!l insured against domoge in transit for 
only 6d. extra per order. Al! uninsured porcels ot 
customer's risk. C.W.O. or C.0.D. only. Postage 
ond ing 6d. extra per valve. Over €3 free. 
SAE. wtb e enquiries. 
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TELETRON 
TAPEJAK 


The firse Transis- 

torized Radio Tuner 

specially designed for 

use with Tape Re- 

corders 

*% High Sensitivity 

% Twin tuned cir- 
cunts 

% Pre-setting for 
MW. Programmes 

% Fixed tuned for 
1S00.M 


Price 6s 9 0 


THE TELETRON 
co., LTD. 


1128. Station Rd 
London, E.4 


SiL. 0836 


‘TANNOY’ 


SOUND EQUIPMENT 
Telis you what's going on clearly 


WEST NORWOOD : S$. £.27 
b 131 (71 


one: GiPsy H 


RADIO & 
TELEVISION COMPONENTS 
We operate a prompt and efficient 

MAIL ORDER Service 
3d. stamp for catalogue 
James H. Martin & Co. Finsthwaite, 


omy 


Newby-Bridre, Uiverston, Lancashire. 


instrumentation at its best . . . 


sIFAM ELECTRICAL INSTRUMENT C0. LTO. 


7H CK JR 


A. K.& L.G. SMITH LTD. 
Manufacturers of :- 


Electrical & Electronic Apparatus 
Sub Assemblies, etc 


38 Nunheac Lane, Pecaham, London 
Telephone: NEW Gross 7325 


8.£.15 


WEBB’S RADIO 


Invite you to hear 
the realism of 
STEREOPHONIC 
SOUND 
Sere A a eae 
DECCA ced nd RONETTE are in stock at 
WEBB’S RADIO 


14 SOHO ST., LONDON, W.1I. 
Tel.: GERrard 2089/7308 
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‘4. Tools 
A.D.8. Relays, I 
Acoustical Mfg. Co 
Adcola Products d 
Advance Component 
Airmec, Ltd 
Aircraft Marine Products 
Alpha Radio Supply »., Ltd 
Altobass, Ltd 

Anders Electronk Ltd 
Antex, Ltd 
Amplivox, Ltd 
Appointments V: 


Ltd 


Arcolectric Switche 

Ardente Acoustic Labor 

Armstrong Wirele r 

Associated Electrical Industries, I 

Aspden, W 

Audix B.B., Ltd 

Automat, Ltd 

Automatic Telephone & Electric « 

Avo, Ltd 

Batey, W., & Co 

Beamish, V. W 

Belling & Lee, Ltd 

Benson, W. A 

Berry, T. A. (Lodge Rad Ltd 

Berry’s Radio 

Bestfrend Electrical »., Ltd 

British Communicatior at 

Birmingham Sound Ré , 

Britamer, Ltd 

Brenell Enginee Ltd 

Britain Chas Ltd 

British Instit E tt g 
nology 

British Insulated llender 

British National Sct 

Brookes Crystal Lt 

Brown, 8. G., Ltd 

Bulgin, A. F., & Lt 

Bullers, Ltd 

Canadian Westinghouse t 

Candler System ( 

Carr Pastener 

CGS. Re Ltd 

Champion 

Channel ustries, Lt 

Chapman, ( I R ducer Ltd 

City Sale & Exch: Ltd 

Clyne Radio, Ltd 

Cosmocord, Ltd 

Cossor Instrument 

Crawshay, P. B 

Daly (Condenser 

Davidsons, Enginee M 

Davies, A.. & C 

Davis, Jack e I 

Day-Impex 

Daystrom, I 

Denco (Clact Lt 

Dependable R S € Lt 

Direct T.V lacen t 

Dixon, L 

Drayton Re rument 

Duke & Cer 

Dulci Co., Ltd 

Duode Natur Re acerT 

Dynatron Radio, Lt 


Easco Electrical, Ltd 
Eddy’s (N’tham), Ltd 
E1.R. Instrument Ltd 


Eitel-McCullough Ine 
E.K. Electronics 
Electro-Acoustic Deve 
Electro-Acoustic In 
Electro-Methods, Ltd 
Electro-Winds, Ltd 
“Electronic & Radic 
Electronic Precision 
Electronic Tubes, Lid 
Electronics (Fleet Street) 
Elliott Bros. (London), I 


lopments 


Lt 
4 


E.M.G. Handmade Gramophones 
E.M.I. Electronics, Ltd 

E.M.I. Institutes 

E.M.I. Sales & Service, Ltd 
English Electric Valve Co., Ltd 


Enthovens Solders, Ltd 
Erie Resistor, Ltd 


Printed in Great Britain for the Publishers, 


Werld can be obtained abroad from the folk 


Service, Ltd.; Gordon & Gotch. 


WIRELESS WorRLD 


OctToser, 1959 


X TO ADVERTISERS 


Page Page 
Acoustics, Ltd Quartz Crystal Co Ltd 
Perranti, Ltd | 
F Form, Ltd 3 
, W. 8. G., Ltd 
. Zé & Hansen, Ltd 4 & Electrical Mart 
ngevision, Lt j & T.V. Components (Acton), Ltd 
| 1% 
r i Eng. & Mfg. Co., Ltd., The 119 earance, Ltd 
J Radio, Ltd 13 5 Component ecialists 
seneral Electric Cc Ltd 71, 1 I inge Co he } 
7 ; 1, R. F., Ltd Experimental Products Co 173 
54 tlaser. I & Co Lt ) Pactors, Ltd 173 
) Goodwin, C. C bs 7 M } 
73 | Gramdeck 62 
roodmans Industrie i 7 adi l 
4 amopian Reproducers, Lt 13 : L 
ayshaw Instruments 13¢ eeds), Ltd 134 35. 13¢ 
68, 179 yreave J 172 l€ 
y Grey & Marten, Ltd 11 nk Cintel, Ltd 
180 | Griffiths Hansen (Recording Ltd 184, 1 Rank Precision Industries, Ltd t 
Ly A (Gt. Britain), Ltd i 
x rd Housing 
Ltd 69] Harmsworth, Townley & Co 3 Ltd 
1, 116) Harringay Supplies, Ltd 17 velda Radio, Ltd... 
Harris Electronics (London) t : nee Mfg. Co., Ltd . } 
Hat Instruments, Ltd Reproducers & Amplifiers, Ltd : 
Ha > 17 Riveting Systems, Ltd 
ras | He Radio), Ltd i Rollet, H., & Co., Lid 
172 | Hiva Lt . 
10] | 4-P. Radio Services, Ltd ? 
: nt “anacitors). I.td z4 
S ms, A. H. (Capacitor alon International 114 
3 . — f Electri r Co., Ltd 4 
ns Surplu 13 
€ R & 
I lliiffe Books 6 e Transform 
? | International Correspondence Schools 164 € Products 73 
61 ngate M. 0.) Co n tors, | 
3 € jing Co 
3 Electronic Sales, Ltd 
ech ! n Motor & Electronic Co 72 | Sie Edison-Swan, Ltd 
effery Transformer ( 67, 103, 104, 
m Electrical Instruments Ltd 
i immonds, L J Ltd 
° P. Products, Ltd 185 air Electronics - 
éR teh Co The 119 1 
t. 473 ectric, Ltd 8 148, 149 
72 19 
150 , 
14 , 
3741 3 , ) 
182 93 n Telephones & Cables, Ltd. 4, 35, 99 
1 Ltd 34 teatite & Porcelain Products, Ltd a7 
OF: teatite Insulations, Ltd 0 
180 |! 3 tern Radio, Ltd 125, 126, 127, 17 
1224! Ltd 184 I Suffex, Ltd § 
33! 182 | Sugden, A. R., & Co. (Engineers), Ltd 121 
41° 31 Swan Electronics 173 
6h! ’ 
+ 
17 
164 vyn Engineering Work 185 noy Products, Ltd 185 
mi Instruments, Ltd 55 Electrical, Ltd 1¢ 
ymi's Wireless Telegraph Ltd 1 Trading Co 155 
69, 105 ision Eng., 7 
farriott. P. A.. & Co + « 
117 fartin, J. E 185 1] 
164 | McMurdo Instruments C Lt y 
18 feddings J., Ltd 1 
56 | Miers, N., & Co., Ltd 9 
64] Mills & Rockleys, Ltd 5 » A. @ 
11} Mills, W 162 | Thorn Electric Ltd 31 
76] Minnesota Mining & Engineering Co Trix Electrical Co., Ltd Edit. 47 
Ltd 87 R.S. Radio 1 
y Modern Book Co 182 |} Tyer & Co., Ltd 11¢€ 
78 | Modern Electrics, Ltd 1 rutor Tape Co 171 
I 7 | Modern Techniques 13 
71M Supplies, Ltd 9 
73 | Mullard, Ltd 3, 15, 19, 75 1, 94, 95. 9 
I Multicore Solders, Ltd Cover tv les, Bliss & Co., Ltd 114 
57 | Multitone Electric Co., Ltd 6 versal Book Co 184 
Murex 11 
- Newmarket Transistor Co., Ltd BS Vac well Engineering Co., Ltd o 
15) | Newnes, George, Ltd 32a, 32% Valradio, Ltd 5 
Northern Radio Services 113 | Vortexion, Ltd 109 
ot V.Z. Electrical Service 178 
142 
175 \didie Bradbury & Cull, Ltd 18 
g | Oryx Electrical Laboratories, Ltd 74 | walmore Electronics, Ltd 
] Watts. Cecil E 
Wavef Ltd 
2} Partridge Transformers, Ltd 17 Webber, R. A., Ltd 
91 P.Cc adio 63 RMGIO .ccccee 
79 | Pearce, T nsulating td 
17 ezo, Ltd Radio Mfe. Co., Ltd., The 3 
10 | Plessey Co., Ltd 77, 89, 106 le Wireless Works 5 
1 Portland Electronics 175 | White S., Dental Mfg. Co. (G_B.), Ltd 6€ 
Post Radio Supplies 1 Wilkinson, L. (Croydon), Ltd 60 
Premier Radio Co. ...... 141 | Wright, J. P 171 
Proops Bros., Ltd 13? 
Puller Electronics 175 
a8, 1: Pye, Ltd 12. 60 | 
44 e Telecommunications, Ltd 9612. & I. Aero Services, Ltd 176 
luuyvre & Soxs Lrp., Dorset House, Stamford &t , London, 8.E.1, by Comwwats Press Lep., Parise Garden, London, 8.B.1. Wireless 


wing: Avergaiis and New Zealayp 
SourTn Arnica 


Central News Agency, Ltd.; William Dawson @ Sons (8.A.), Lid 


A. H. Whee 


Unite 


Gordon & Gotch, Ltd Inpiu 


New York 14 


er & Co. Caxapa: The Wr 


Dawson Subscription 
p States: Eastern News Cx 


306 West 11th Street, 


OcTOBER, 1959 


THE EDISWAN SI1E12 (CV4060) 
Special Quality Beam Tetrode 


EDISWAN 


MAZDA 
INDUSTRIAL VALVES 
AND CATHODE RAY TUBES 
SIEMENS EDISON SWAN LTD 


in A.E.1. Company 
155 Charing Cross Road, London, W C.2. Tel: GERrard 8660 


WIRELESS WorLp 


newcomer 
with 
a 


first 
class 
reference 


The S11E12 is the latest addition to the range of Ediswan 
valves designed specifically for use in series or shunt 
control circuits. 

The S11E12 has an international octal base and the im- 
portant parameters are as follows: 


Heater Voltage (volts) Vh 6.3 
Heater Current (amps) In 1.6 
Anode Voltage, maximum (volts) Vag (max) 800 
Screen Voltage, maximum (volts) V,g2(max) 300 
Mutual Conductance (mA/V) 2m 13.5 
Anode Dissipation (watts) P, (max) 28 
Cathode Current (mA) I, (max) 300 


The new valve is specially designed to resist shock and is 
quality tested at all stages of manufacture to ensure maxi- 
mum reliability and life expectancy. It is available from stock. 
Further information on this and other valves in the CV 4000 


range will be gladly sent on request. 
CRC 16/9 


UP TO 10 TIMES 


LONGER BIT LIFE 


WITH 


Wireless World 


OcToRER, 1959 


The left hand bit was 
used with Savbit alloy 
and has made 10,000 
oints. The centre bit 
was used for 1,000 
oints and the bit on the 
right for 7,500 joints, 
each with a standard 


tun/lead alloy. 


TYPE 1 ALLOY 


SAVBIT FOR FACTORIES 
Er ; 


a4 ’ : 


SAVBIT FOR THE 
SMALL USER 


The S 1 Cartor 


appr 


Mullone Case Seldes ow 

.. 
ano supplied in 4 spec S Ag 
Pr ys eact . > 


SAVBIT FOR THE 
SERVICE ENGINEER 
Approx. 170 ft. of 18 

“<a w.g. SAVBIT is sup- 
— ~~ g P 
plied on a1 Ib. reel 


NN packed inacarton. Price 
=> 
RQ 1§ - each (subject). 


SPECIAL HIGH AND LOW 
MELTING POINT SOLDERS 


Comsol (Melting point 296 
de Melting point 232 ¢ 
L.M.P. (Melting point 179° ‘ 


T.L.C. (Melting point 145 ¢ 


STANDARD TIN/LEAD ALLOYS 


Ersin Multicore 5-core Solder is 
available in the following standard 
alloys: 

60 /40, 50 /50, 45/55, 40 /60, 30/70, 
and 20/80 and in 9 gauges on 7 Ib. 
and 1 Ib. reels. 


HOME CONSTRUCTOR’S 
2/6 PACK 


ivaila »ntaining 
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MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 
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